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m m » 

7? 4 #^^g£$&t>'^;ft&3- K1" Silted 

atii 

en, G. M. Diabetologia 38, 3-13. (1995) ;Spiegelman, B. M. h , Cell 
87, 377-389. (1996)). BE^RTJ? 2 ffl»»#5 fc 3 

5flg|C^fi©»<z>j!j§[B£& l !K -f.^* 9 ^&fcttt£3l £fin "T (Ru 
derraan, N. B. £>, Am. J. Physiol. 276, E1-E18. (1999) ;Shulman, G. 
I. J. Clin. Invest. 106, 171-176. (2000) )„ IKfiUli, JCjfc/U^ — 

StWfWftthy^yt!) K (TG) SrOTf1-S£4:fcfc*fi«l 

to (ffa) /?~y±u-/i'zmtiiir%mtitLx<D®tm%3ktc~f (s P i 

egelman, B. M. , and Flier, J. S. Cell 87, 377-389. (1996)) 0 
TOMU^ FFA (Shulman, G.I. J. Clin. Invest. 106, 171-176. (2 
000)) % TT^^y^y (White, R.T. h, J. Biol. Chem. 267, 9210-921 
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3. (1992)), l/^f^ (Friedman, J. M. Nature 404, 632-634. (2000) 

h -f=7* 5 J —?VT 9 9 1 (PAI-1) (Shimo 

mura, I. b, Nat. Med. 2, 800-803. (1996)), (Steppan, 
CM. b , Nature 409, 307-312. (2001)), JJI^ig5E0^a (TNF- a ) (H 
otamisligil, G. S. J. Intern. Med. 245, 621-625. (1999)) Q<D l"T 
7*4 T$jO 4 ~y (adipokines) J (Matsuzawa, Y. b, Ann. NY. Acad. Sci. 

892, 146-154. (1999)) t Pffffts a 5 MM 

•5> o 

T-r-f zK-^ ^^Xf±Acrp30(Hu, E. , Liang, P. b, J. Biol. Chem. 
271, 10697-10703. (1996)^) ft, 77>f tflM h &&<Dftjl'*:>'X*& 

tf^^fiin vitroK&V^Tft7xP-i*3§£t£&^-f - i: £ 
tbTV^S (Ouchi, N. b, Circulation 103, 1057-1063. (2001) ; Yokot 
a, T. b, Blood 96, 1723-1732. (2000) ) D * fc, Acrp30£>ft H W</K0 

5 (Berg, A. H. b, Nat. Med. 7, 947-953. (2001) ; Combs, T. P. b, J. 
Clin. Invest. 108, 1875-1881. (200l)) o globular Acrp30tt N 

£ d^^^tbTV^ (Fruebis, J. b, Proc. Natl. Acad. Sci. 
USA. 98, 2005-2010. (2001) ) 0 * fc, RMUB&lto&'V $ * XftlB^ 
•^fcfcttS'f y ^JSttttfl^ globular -f yO^bftSTf 
-f i$*#=?-'y (globular adiponectin ; gAd) *C*&Sli-5 itilJ, $5 
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flHr^ftTV^S (Yamauchi, T. b, Nat. Med. 7, 941-946. (2001) )„ 

i? (AMPK) SrfcttWfciSttflsU jmt&gfc&fc&tf^Vva-;* 

&%-&%mZtlZ> ^ttm^ZZir^Z k t h\C (Yamauchi, T. b, 
Nat. Med. 8, 1288-1295. (2002)), Tf-f 9 f-^^PPAR a 

fcgAd©#*S;fc£V^£;&SfR#£*l/"CV<>;5 (Yamauchi, T. b, J- Biol. 
Chem. 278, 2461-2468 (2002)) o tilt, SlftSV^il!:, JffH&fcfcV^T 

AP^-tirS (Yamauchi, T. b, Nat. Med. 8, 1288-1295. (2002) ; Yaraauc 
hi, T. b, J. Biol. Chem. 278, 2461-2468 (2002)) 

StiS fc%^bH5dK 7t-V ^^^gi£ftte*7cIlJ££frT£>b 

-5, Lt »«Y0L002ciS38a (Kar 

pichev, I. V. b, Journal of Biological Chemistry, 277, 19609-19617 

(2002)) o YOLO02cte N !SK»Kft«©flBJt©^;WjBlte^33V>Ta;Sjfc«: 

*JSr*fci- 7dIJRjriiM^ y^^WSr = - Ki"5 (Karpichev, I. V. b, 
Journal of Biological Chemistry, 277, 19609-19617. (2002) )„ 
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K-t © m n zmfe-t z> ^ t % s w t -t- 5 „ 

T=f^^ fxft/y^ h©*^ y — y 

ftt^^-, #wr*#\ fates mmzTT j 

(1) PJT© (a) xfi (b) K7H1r?ys<?m o 

(2) SfrfB (1) IBttO^V^^«^=i-Fi-5Jt^^ o 

(3) UT<D (c) XWt (d) ^-t-DNASr-g-tfitfrfB (2) |E«4^Jt 

(c) EW#*1, 3, 5Xtt 7 tlBUft^&Sffifi^bftSDNA 

(d) Ifi^lJ^l, 3, 5Xf±7fc:BB|fc©:!ft£E#|}&>fcfc3DNAi: 
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(4) mm (2) x& (3) mmtDmfcTz^temmz.^? *<- 0 

(5) mm (4) mmom&z-^? ?-*t&rfnm&fco 

(6) mm (i) mm<D?ys<?mzRfcLn%fcfcxte*:<DM)io 

(7) f*ifc«£)!iJl2 (1) mWL<D?ys<?%t 

(8) tfffB (1) IB**© StflB (2) 3fL<te (3) !B«<£ 
itfi^, StrlE (4) IB^Em^^-XteiitilE (5) fBtt©7£R*i 

teT^*^* b(D*t y-~yym*v ho 

i (b) Tf ! '<tf*?i L y<Dfftnfa~-<Di&&%7Fi-m, mi (c) 

~ (e) it, FACS^<7)^|I£;^1-|!L 01 (f) (1, AdipoRllH£^& 
t>*AdipoR2Jt^^^^^^^#5g?:^i-1f^:®s 0 1 (g) H\ -7**<7> 

0 2 (a) it, AdipoRl&tMdipoR2<2«lit&7F-t1f5£0, 0 2 (b) 
(4, h — 7°^ ^FLAG^^i-SAdipoRlS.0AdipoR2^ f^^^^cc^ 

h ufc293Tiaiia©^Ba^?ti^^:FLAGfet^-e^^^febfc^m^^-r0s 

0 2 (c) xtf ^&N**gXf±C*«t::i|JAfcAdipoRlXri 
AdipoR2& h y y^V a^t b Lfc293T$BJ& {C 5 AdipoRIX }iAdipoR2 
©«BJ&rtJSSSr^i-BI, 0 2 (d) it, AdipoRl&I>*AdipoR2tf>^$!l#3i 
^•7 i >^^i-0-C i fe6 o 
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0 3 (a) f± x AdipoRlXteAdipoR2& b y V* 7*2 h Lfc293TiHBJl& 
[ 125 I] globular Adipo (gAd) <D$g&*$m.B (binding isotherm) 

sr^-rnu 03 (b) » % ^m293imm^(D m ^Adi P0 (Ad) <d 

fll^M£*1-|!U 0 3 (c) te N :x fc° h-^^^FLAGXflHA^r^i- 
3AdipoRlX{3:AdipoR23r h^*^^ h Lfc293Ti«c^fflJM#?^£ x 
^:FLAGKft:Xfi^:HA^:fr^ffiV^T^^^fc|^Lfc^, ^FLAGtaftXfifctHA 
K^T^^^feLfclgmir^-t-ll, 0 3 (d) fi, ^t7*AdipoRl3§M 
fl&XfmTl3§MJ3&t globular Adipo, £*Adipo, LTB4XteATP£r^ 
V^Lfctt?) [Ca 2+ ] i(D^^b^*i-0, 0 3 (e) fi % jfc/l^nj; 
V V ffk m L fc X f± ^ a L ft V ^ HEK-2 9 3 ftfl IS cAMPX Ht cGMP & $$f $ * 

0 3 (f ) f± % AdipoRlSr h7y^7x^ h Lfc293T3M 
Srglobular AdipoXte£;ftAdipo i: >^-=l^< — h L-fzt % <£>PPAR a V 

0 4 (a) B\ -r^AdipoRl mRNAi <Sf 0 N 0 4 (b) tt^pXA 
dipoR2 mRNAi:^^-r0, 04 (c) RXfi (d) t± s t !7 * AdipoRlXf* 
-?!7XAdipoR2£ h 7^^7x^ h LfeC2C12jffi«Blfifci!$^ Lfc [ 12S I] g 
lobular Adipo (gAd) Xf±^*Adipo (Ad) <D$g&^M.B £^0, 0 4 
(e) H N ^!>^AdipoRlX{4-7!7^AdipoR2^r f 7 ^^7x^ J* LfcC2 
C12|J|Pij!S^LacZ3?.«DN-a2AMPK^-^Wi-'ST7 : V 

globular AdipoX«^:^Adipo-e7Bf Rg&ai.Lfc. £ # OC2C12jMflgft © 
PPARa ]} tf> KiStt**i-0 N 04 (f) f±±teC2C12tt»IJ&rt0in vi 
tro ISWK«ft*^"t-H-C!fe5 0 

0 5 (a) f± % siRNAXfiraock^r h y >xy^f h L fcC2C12MJ& ft 
©vr7^AdipoRl raRNA(Di^r^i-0 N 0 5 ( b ) fi % ±iEC2C12j&«ft 
<D-7r7^ Adi p oR2 mRNAOSSr^tH, 0 5 (c) fi % ^tlffjglobular A 
dipotf>&&£j#;&R£^5 - fc±oT*-**siRNAfc h y>xy^f h 
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L it^mK^i- 5 [ 125 I] globular Adipo^fi^Lfctll^v^y tf^ 

ZMMZltZZ. £fc<fcoT,-#®(siRNA£ h7^^7x^ h LfcMfCl 
S [ 125 I]£ftAdipo£g&Lfc^7S?«#:<' K^Tyt^f© 
JS*Sr* + Bas HI 5 (e) II^^siRNA^ h7y^7i^ h LfcC2C 
12jMJ&^©[ 125 I] globular Adipo<7>^«ii£;^1-|gk 0 5 ( f ) fit 
N Zl^^siRNA^ h7^^7 :c>7 h LfcC2C12j&$8J®--<Z>[ 125 I]<£:;R:Adipo 
<O3[$^?B.jfaS:^1-0, 0 5 (g) fit, -*^siRNASr F7^7i^ h 
L fcC2Cl 2 globular Adipo^SAdipoXf4Wy-14, 643 1 7 R$IKK 

^i^- h Ltct ^©PPARa U #^ KiStefc^-t-BU 0 5 (h) f±, 
~#g(siRNA<lr f7^^7x^ h LfcC2C12jMfl&&r globular Adipo, ^ 
^AdipoX»Wy-14,643i: 7fl#K'f i"**'*— h Lfc £ Oin vitro Jig 
US KSMfc EU 0 5 ( i ) fi % ~*^siRNA^ b7y^7i^ r- Lfc 
C2C12^jJBia ^globular Adipo, ^JfcAdipoXfi-f D ^£ 7B#^-f > 

0 6 (a) ft, gAdtOjfflWa — OWAWII^**-*- 0 6 (b) f± % 
Ad<Djffiiia-<D#M^^-a-^^i-0> 0 6 (c) fi % HAECfcfcttSfc hA 
dipoRl mRNA(D|§^ 1 V^/U^^-r0, 0 6 (d) it s HAECfcfctf 5 fc bA 
dipoR2 mRNA^ISSV^/l/Sr^-l-H^ 0 6 (e) ft, gAd^HAEC— <D#^ 
#J*£-£&7F-f-0 N 0 6 (f ) « % hd(DMEC^(D®m&)WG-&7f;-tmX-fr 

So 

0 7 (a) » % -##(siRNA£ h LfcC2C12jffi»BjS-© [ 

125 I] globular Adipo<£>^£-^M$^ (binding isotherm) £^1-0, 0 7 
(b) (4, -#g(siRNA£ r 7^^7x^ h LfcC2C12jMJfe~.©[ 125 I] 
£J£Adipo©fe£$?iBJ& (binding isotherm) £^1-0, @7 (c) ft, 
0 7 ( a ) K*i-3ft*»cJ£<5*^^^y^^-K^ny h^WSrfjofe' 
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ffi^Z^-tm, 0 7 (d) 0 7 (b) ^m-tmmzm^zx^'rv 

08 (a) tt, AdipoRl^r h^^^^oi^ h UfcXf4LTVN^V^C2C12 
jRBJS&O. l M g/mL gAdX fit lji g/mL £: i fc^lO^^W ^a^- h Lfc^ 

08 (b) ft, AdipoRlfc h y l/*7x.# V LfcXfii LT V> ft V^C2C12£|B 
1/i g/mL gAdXtel/zg/mLt £ 10#ffl>f y^a^- h Lfc^ N 

8 (c) {4, AdipoRl& h 7 ^*:7^ h Lfc;*JiLTV^V^2C12$BJ!S 
£0. 1/zg/mL gAdX^lMg/mLi HtlO^^ V^a^ f Lfc^, ^ 

0 8 (d) f± N AdipoRlSr f7^^7x^ h LfcXte LT V^^C2C12*H 
JlSSrO. 1/4 g/mL gAdXtelAtg/mLh h fcfcl0#|W>f y^c^^<- h Ltz'&, 

0 8 (e) fi N AdipoRl£ f7y^7i^ h LfcXtt LT W£ ^lf?mi&%: 
0. ljtg/mL g AdX«lM g/mLt £ fcfcHO^IW'f ^^l^- h Lfc^s *50E 

Sttl&®##F4fe&$i;y ^Bfcfl5AMPKtt#4:SrR*S**fclt*Sr*i-BI > 0 8 
(f) « % AdipoRlfc h7 yxyoL? h L1tJUZLX^t£^fftMM%0. 1 
At g/mL gAdXttl/zg/mLi: £ lO^W-T ^ a h L1t'& s %Wi®lJ& 

vmmmtmv ^mfchccmftk*Rj&£#tc&&%7F-tms ms ( g ) 

te> ^tiPI^MAMPdr^— i? (DN-AMPK) JU±p38 MAPK#^#J pl^j SB2 
03580 <Dfc&T\Z.& ft ZhdipoRlZ: h77^7x^ h LtzXl* LTWj^ 
C2C12^^BJ^^J3|J^^^fb$r^-t-0, 0 8 (h) «\ ^ftPl^g/AMP^ 
-if (DN-AMPK) Xttp38 MAPKft£ft|£.$$| SB203580©#|ETlC*5»t 5 A 
dipoRl& h7>^7x^ h LtcX\tLX^t£W2C12ffimf&<D?Jl'=z~- 
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*mw<D?ys<?mfc. UTO (a) xit (b) i^t^^7ft 

?K (^T r^V/^jt (a)j £V^J 
(b) |S?IJ#-5§-2, 4, 6 X«8 K!B*©T ^ 7 ^IB^JK&V^ IX 

b)j iv>5o) 

(a) xte (b) r± % r^^^^^-vig^sr^ri-s^ 
globular Fy ^ yo^^STf-f y ^ ^ © v>T 5 ^-^ 

TT^f^^^f y^O^^ UtS* K N globular K^W ^<£>#- 

^&^57fV tf^y ^ ^£&£b# 5 ^ ^y»> ^r^V ^ 

^^^^St>*globular Ky ^ y©^/)>b^5 7f^ ^^^©M^fc 
V/^^K, M7f^l «y ^y&tfglobular Ky V© 

fc*3 % Tglobular Ky-f tit, 7f*J * f-^<0 C ^JMtCiKj 1 

#©Clq^(Cibglobular Ky -Y V t n — Fy 4 ^ 
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%-2Rx$6mm<D<? n&m—nmoT?* a -tf^t^-y^mw- (Ad 
ipoRD x»hv, m$m-£r4Rtf8mm,(D? y^^mn, AdipoRi^M 

*5iI07f^^^^fy^#: (AdipoR2) AdipoRlfi^ 
^T*^ tf^^ J; V t globular yOJf.fr b * 5 7 7* -f 

^yfcttLX&m&)m$l®i%^-fZ>%:®foX*hZ k^fUbfo, AdipoR2 
te s globular yo^^b/i^TrV^^fyj; 19 ^ftTf^f 

* ^ ^ y \c M b T ffctfc ftii^tt & Wi" § T*fc 5 i: % x. b *i -5 . 

AdipoRmoV^, fc 1> (BB9II##2) Rtf-r?* (@a^lJ#-^6) Pfltf) 
T ^ J mi"<Sl'X*(Dl®m&l*9 6 . 8 %X*foZ B AdipoR2lCOV^> th 

(ia?ij#-^4) m-?'^^ nor^»w?ofti 

ttH:95. 2%"T?fc5. AdipoRli:AdipoR2^#itfiTObT*5i9 % ^ >> 
^fcfcttSAdipoRl (Sfi?lJ#^6) &tMdipoR2 (B$U##8) ©ffil^ft 
S6 6. 7%-Cfc5 0 

£ftte:}8V>-c> AdipoRmfsi^i?©iiaitT?ismbt:^ 19 , »fc#f!Htt 

-CSJSfclBmbT^S-^, AdipoR2fi|fJii-CiSj^^|g^LTV>§ 0 £fc 
\ AdipoRi;RtMdipoR2f± N *^ Xli^T D v-^f^ Ltv^ 5 i 

#£bft5 0 is. fts AdipoRl&D«AdipoR2te£: t fc % ^7f-f 
VXtf globular K^^y©^^t,^57r^^^f yi^L, ^ ft 
bOTf -f tf?^:? ^yjcj; SPPARa (Peroxisome prolif erator-activa 
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ted receptor a : s<;Vjr* V V - &0£M H iF- J&teteggft a ) V jfls K 

fe&&vmmmmik<D%m&m4t'irZo mx.it, Adip 0 Ri«\ globular 

Ky-fy©*^t,^5 77^ tf*?7-y\z. £5MJ&ft©PPARa y 

tl3 0 AdipoR2te N £&T?^tf*?^l/K£%fffmi\&RVtffim& 

ft^PPARa y K«ttXtflfiJ»*»ft;©*JD«r-*B3K^-r5 

AdipoRlS.t^AdipoR2fiV^-f tit 7 hV'f tStti 

£>*l5 0 iB^lJ#-^2|a^(DT 5 /REfll (t hAdipoRl) (7) 5 13 6 
~1 5 8#|, 1 7 2~1 94#|, 2 0 7 — 2 2 8#g N 2 3 4~2 
55f I, 2 6 7 — 2 8 9#g N 2 9 9 -3 2 1111, 3 3 6-3 5 8 

S2?"J#-^4lB«£>T 5 /IfeEfll (fc bAdipoR2) ©5"^ 60~82f | 
, 96~1 18#|, 130~152fS, 158~179#|, 19 
2~214f |, 2 2 2~2 4 4#g N 2 6 0 ~ 2 8 2 # g © T 5 J fflt 

mmtmmm Ky ^tefcsi-s i**.^*, iB^j#-^6iBic 

©7^y ^lfi?IJ (-v # * AdipoRl) <7) 5 % , 136~158f|, 172 
~194#@ N 2 0 7-2 2 8SI, 2 3 4~ 2 5 5#g, 2 6 7 — 2 
8 9#i, 299 — 321#g, 3 3 6 — 3 5 8 # g <DT S J WtM&lft 

^iEM (t ?*AdipoR2) ©H> 7 2 -9 4#@ N 108~130# 
g, 142~164#g, 170~191#|, 2 0 4~2 2 6#g. 
234~256#g > 272-29 4#g©T 5 SW&Mft&Km V * 
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L<\$ix\±mm~?h<o s iKD&fcmtemmtMfti ~~ 1 o om^ 

L<ttl-50|| N Sbl:&*l<ttl-lOfiT3b5. 9 

(b) ^^Sf (a) or5:y^ia^j<t 

ii^6 0%J^± > ^$Kfi8 0°/oK±, ^Clf^l<tt90%6li 
(b) Kf± % (a) tMUAIftl^*, fi 

£\ :/* N >f* N *=t N ■^!>^ > yyVm) 

*1"<*SC (a) &t>* (b) fcfi, »«!l*SftiP$ttyt^ W-«^JfXtf 

(a) &t>' (b) ^©ESI&tofcffFfcSftSittfc^Sft*. 
*^/^JC (a) Xn (b) *3-Kt5i€m t k 
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■ffml m, mm, mm, ^mstm, mm, m^omm^bmm 

LfcmRNA^ffl^^Tc V - L,@S^IJ#-^ 1 N 3 , 

(cDNA7^7 , 7^©f|] 
cDNA7^7 y-*fPI4i-«JRfctt % MxLfc^ t K ^$xm<D 

mm, >m, 7^77-^, it, m> kmu 
mm. mm, *tm> *tw«> jrmu &<feRNA&»fc 

Ms ^-y =f d T-irykP-^^^y U-t77 n-*^MV^fcT 7^ 
= :r.f -#7 ^y^-fefltfcJ: 19 #3J (A + ) RNA (mRNA) 

Sr#5, ^aftflfft^BJft'bife^fcJ: 5 #y (A + ) RNA ( 

mRNA) £#MLTt>,fcV\&V^ % #fc;iXfcmRNAfc»$l£ LT, 
^-y ^dT7 t 7^-7^Mfe?ii^iV>t-*icDNAmb 
»-*KcDNAi»f)I*ftcDNAH)*t5. - © «fc 5 L 

*-«rfts»iL, iati^7 ^-^^vn-c^j^®^w^±ib 
tiife^^Mtsrtia t> N cdna©7^7 v-tmbti 

5o cDNA7^7*7 y -%ftU1r?>fcfc<D? n^-yi/^^^-li^ 
lS*i»ja<t , T?ifi:*«"e#*t>©7?fcHtf J: < > 09 *.ff ^ 7 7 -^ 

T^JM (Escherichia coli) ^£^ffiT*#5 0 
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cDNA7^7 y -©tfMKfcfcfcoTHu rfrJK©*y K 09x.fcfx S 
uperScript Plasmid System for cDNA Synthesis and Plasraid Cloning 
(Gibco BRLfiMK ZAP-cDNA Synthesis Kit (* h 7 * S?— Vtfc») # 

[g#j©DNA£r-^tf7 n — y<D7^t> ]) — ~>Jf) 

^i-si&tewu 3, 5xi47 teiagi©:!££E?!ite£-^ 

T^7^-7-^U rft&E^Ttfy > 7~1?igf(£j& (PCR) 

SrfrV\ PCRi(Hillf^Sr#5. PCRitiTOtfte. 
^^-Sr/BV^TiJ-T** o-=y^Lt ±V\ PCRtttfflt57*7 

cDNA7^^7y-Mu, p c Rmmmftzyv-T'b lt = 

fT9 r <b «fc 9 % |W©DNA^#fe*l5, yn-^tLXn, PCR 

5&*7 y^y^iaottt^s, 
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68tef4 N 3 7 3 A DNAV-^iyf - (Perkin ElmerM) ^ 

*V/«*flt (a) Xtt (b) Sra- Ki-SJtfi^tt. ^^^^R (a 
) Xli(b) S: = - Ki~5*-^^y -7*>f y^7l/-AH©3'*S 
^{S:g1-5^ih=i KV^£-£t? 0 9**9% (a) Xf± (b) Sr 

«3'*iS^^ffl^« (utr) fc^t?:: 
* w>'*ft (a) Sr = - Ki-sat^t ITtts iitf, RfllS-i-l, 

5 C iit\ E?!I#-^l|Ett©«[3SK9i|©5*)l~i l 2 5#g<E>itg 
E5«m % E*!IS#2lB<fc©*i'/<*Jt«r = - Kt5t-yy!)^-f>f ^ 

(4 1 ~ 3f|OSWJ(^IU »Jh3 Kyftl 126~1128f 
-y^y-rV ^7V-A^fc!KE^#*3E«t<0ifc2£Efll© 5 t>, 

mmmtb* Kysi ~ 3 # g ©sftSRaitffiii u ftt-itn ki/«8 9 8 
-9 0 0#B©iaa;e3?iifc4fctti-5 o @a^ij#-§-5iE*o^sgfl^j 

£E?U<0 5"^ IBIRM&= K^ttl~3#B©ME^JMfc»U &Jt 

= K^tti 126-112 8»aoiftKEWfctt«i-«. *fc* mvm 

# 7fd l Mt<DtM.&m&}<D 5 "fe 1~9 3 3 # g Oi&gE^'J^ @B?IJ#-5§- 8 IE 

?y##7ia«©«saiSB?ij©5 asRiH*6= K^«i~3#g^^ssa 

^iJ^^Bts i^lh^ K^f4 9 3 4~9 3 6 # g ©Jft2£Efll 3 „ 
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(a) & = - KT Sitter ©&SE?!lf* x (a 
) lira- K*T5RD#fcR£*;h,3t>©Tttfc< > X—'fy V -f* 4 > 
^7l/-A©ISE?!ltt % 1B5II**1n 3, 5Xtt7fciB«©:feiU£ffi?!l 
KHR^ftSfcOTfttfti^ *w«*St (a) K-f Sitter, 

£j£fi, rfTJE©DNA<£fifc« % «iLtf, frt^77^ b&SrflJfflLfc 

*w^SC (b) &=i- K-tSJtfc^ t LTtt, iB^I##l , 

r^Hyi;xyh/i^#j t Ltft, Gflfctf, 4 2t, 2xssc 

MO. 1%SDS©|#, #3: L< ft 6 5°C, 0. 1 XSSC&VO. 
1 %SD S©£#;Wf 
SB?lJ#-5§-l N 3, 5Xtt7tia«©jftKE5ll^fe*SDNAiffi1ll6<J 

&#J£: LTIt Sa^lJ*-^ 1 , 3, 5Xfi7^|B«©^S@a^iJ^b^5D 
NAi'>4< the o%U±, ^Ktt8 o%£t± N £ L< 

(b) fca- K1-<5*&*HU flUfi, MB3?!I##1 N 3, 
5Xf±7 fcfB#©:£giB#Jia>e>>fc3DNAfc\ &{fcW£W3£Jlfi3Blfe^ 

M©^A«, Wfctf, 3£&£Afl§*S/ K Mutant-K (TAKARAfe 

m, Mutant-G (TARARAtfcSlh TAKARA^i © LA PCR in vitro Mutagenesi 
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(a) Xtt (b) ft, Wfctf, KTOIgriot, ^fr 

jetton ^^^srsra - Ki-sxe^ftie^jBijiaf^m***^. 

-SASH'S Elfc:W:> Sfett5^y/^I©3- Kff 

m^^#btl6 0 _h|BD NA|f)i'ft > *©«ffias»IP*iX« «fc 5 fc'** 
left 3 iH5^Sf& 19 ^-Ki^ia*- *-©fflU 

( S DIEM) ^Sr^WetS. 

^TliSS^oyy^ 5; K (Mtff, pRSET, pBR322, pBR325 N pUCll 
8 S pUC119 N pUC18, pUC19) N fe&M&%:<D7 7 X * K (0d*.ff % pUBHO, 
pTP5k 5: K YEpl3 N YEp24, YCp50) 

htl* ^T^-^^^Hm ^ilf, 17 7^ Char 
on4A s Charon21A N EMBL3, EMBL4, X gtlO N X gtll N 1 ZAP) # J|fc »f 6> ft* 
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MMZ1s±'fflil&k-fZ>m&s fflX-lH^ ly^xjl k7 ■ aJJ (Escher 
ichia coli) ^(D^-y^U t7|, /^Tvl/* • X7"f j) ^ (Bacillus s 
ubtilis) ^©^^Vl'.XJB^ • 7"^^ (Pseudomonas put 

ida) *$(D*Sx.— F^i-XM. )) yt? J\ ' ^ ]} nx^f (Rhizobium rael 

iioti) m<vv v \? v & m\^m-t z>mm*m3inb lx@.%x%% 0 m 

ft^ttt, Escherichia coli XLl-Blue A Escherichia coli XL2-Blue, E 
scherichia coli DHU Escherichia coli K12 N Escherichia coli JM10 
9 N Escherichia coli HB101#<^^C^® J ^ % Bacillus subtilis MI 114^ 
Bacillus subtilis 207-2\m<D$i%:m*fe£®\mb LXfeRlXZ 5 0 r 

<Dm&<D7n*r-*-\t s xm^momwpxmmtxz stctfctitf 

#&-IS;t£ft1\ WtL&s trp7°n*-^- N lac^n*—*-, P L 7°n 
*-£&ffi-e£3 0 tac^D^-^-, lacT77°n^r-*<-, let 

m&%1g^mM tir^m^, t5/^P$t7 • tVlf^x (Saccharo 
mycescerevisiae) N "/ "f" y 3) n 5 ir * ■ 1^ (Schizosaccharomyce 
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s pombeK fcffcT (Pichia pastoris) Wtefe^Mlfab LT 

ttfl#^PS^$n-f s Mills gallon-*-*-, gall0yp^-^- N 
fc — b^a y * * y/^l7'o ; t-^-s MF a l^n^ 1 — ■$* ■ — N PH05"/C! 
^e — , PGKyD^e — ^— , GAP7°u^ — % ADHT/n^ — * — „ AOX 

^-e^^«#^n^$tL-f , Miff, n/nD^^ 3 ^, *7 
W)Wm%fe3Lmti&bi-z>Wi£-, vero s ^*>r~-x 

— , SVAOZfn^E — ? — „ LTR(Long Terminal Repeat) 7 s u * — $ — N CMV 
;/p^-*~, t MM I^#p ^/^©^Slit^ 

SMflSSr^ti-S^fclft, Spodoptera frugiperdatf) ^flUM, 
Trichoplusia iii0)9P%ftllB.* = IPft*#©it*8lJ&$&fc£Sfi»lia£ 
L-r^fflT?$5 0 Spodoptera frugiperda<D2FH$BJfe £ LTf±Sf9 % Sf21 
Trichoplusia niOgPUMi LTfiHigh 5, BTI-TN-5B1-4 (>f J' tr 
FP^xyttl) ig s m =i$m&%:<Dl%mMk LTttBombyx mori 
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&!&mm(D^irtL%mm lx^ 

ifcv^^.A, m-t^^a, ^b-^-by^A, «ftifeii-« N fit 

m^>$y, mm, mm* fris 

#2 5-3 7°C, #*n#R(Itt«flr 1 2-4 8^tfc^ #*»IW*H: 
pH?r6~81^j|t5o pHOp^ii, fit, T/l^UJg 
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-J&fc&JB &*l-CV^RPMI1640i#i[!i N EagletDMEMigifc, DMEMitifc, H 
am F121&8U Ham F12K*jflXf±Jl ft &#tfUc4M&JfcJki*$S£«&fll Lfcig 
•«J« 5. 7^«te^#:(DJ##{4, i§3?5%C0 2 #£Ts 3 7 

— «teft/fl$nTV*5TNM-FH«Mi (77-? ^tfcKh Sf-90 

0 II SFMjgifi (Gibco BRLtfctil), ExCelHOO. ExCell405 (JRH^-f^-JM 

# Vis?— £ % /nf^A, T'Df^AC I gG^fl, 
^B7A7x=3-^. 7tf/H>7y^7x7-f, tf?y (Arg) N 
(Glu), T'nf^VG, h^*^* y^Jf, ?jVjr?'$' 
^S-h7^7x7^ tfV KXf-Vym (His-tagK S^7°^K S 
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•f 5 * ^ ^ * « tf)|fl| jj&fl. &W £ tt 5 \ZL He x ±«f 

:Ht#bW^^f (a) Xli (b) « % IMtilft, fiftS 
(DEAE) --fe^rn-^, ^fty^Pvf^77^^ j^tK 

(a) Xf± (b) fi, ^07 ^ 7 S*ffi?!lfc£<5V^ Fmoc 
#3&W©ffittXtt*©»r;tW\ (a) xr± (b) fcl£jfcL 

y ^p-t;^W^tJi2 0 rftfcj 
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&&&&&& (a) x\t (b) <D#y/<?m%$Lm\sXnt>ln 

scFv) H3. 

^W^ffifcXtt^OBrtfttx *W<*Jt (a) Xfl (b) 

(i) (a) Xte (b) £3i§mLTV^IfflJ&;^«<2m#tl 

Xti*©**®!^ (ii) ae^a&fcftffiSrfflV^ *^*Jt (a) X 

tt (b) Ki-saie-?****^ ii&mx^mm©^ 

I^Att^i$ tfcj|Ii^y/^l, (iii) Lif<7<? K 

# SHEET?* 5. 

h (fca) wffe, 7 p-r ^ b^^r^a/^v > (fiak jkgMbT/v 

5 = ^A^7l/«Sr5pJffl"e#S. 1 W^tz V) otiLmv&^mfos 

fe5 0 ^se^fm^ a*, ftp^bftammnk »il<«:4b-3 
awrai»-e % ^i+2~8[i] N 0^ t< fi2~5H]jfe^^tT5o tit, 

tiSI^9^b3~lO0tl^ *V^S£ (a) Xti (b) tC^r-fS 
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— ^»lliao^flcMi: LTte s P3X63-Ag. 8. Ul (P3U1) % P3/NSI/l-Ag4-l N S 

amaa^tt, jfiL»«r**ftv^DiiEii N RPMi-i640JM^<7)itiMj^jt#/B 
i~i : 10) -e»«fru a-^©jBi8m^ffiji^i 
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ftv\ 0i|xJ^ /N-T^y K-^i LT£WLfc*:n/ute-£**i,5ig*± 
i»©-»«ri*|lU @ISf3iS$iJ£& (ELISAh ^lttt^^M^^(RlA) 

Tf±, MxikJWT'y r«rlO-20%^teiSJfiL»^#RPMI-1640«F«I, 
MEMiM^OffjMj&j^jgtferK a^»i##^^(M^fi37 0 C, 5%C0 2 
££) t~3~l 0 BHgj##-f-5 £ fcfc i D ,*0**±t*6*y ^ n — 

*y ^ a— J-A'ttfc I|7y*=^ 

t LTfc ^&&&^£^ALfcv>7*^£J^T/^:/y K—rfcffs 
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SEMI'S t f#Cft&&#T*t 5 (111^^:1111^092-03918, W093-222 
7 N W094-02602, W096-33735&tH096-34096#|f ) 0 3;fc % «<9M&5 

Fv&5it^T*#5 (Griffiths.^, EMBO J. 12, 725-734, 1993) 0 

*mW<DX* ]} - = fSifcMi:* (a) 3Ui ( 

b j £: &^$^3I@£^tf 0 #M<2;^ y-~^2r|fc^J;;ftk£ s 
nUkVoWbty^tn (a) Xte (b) f*!»Jt^* V 

^« (a) x« (b) K%as-fz>fr®frzmmir%- t^x *> > r?* 

y -^i/^-et 5„ y -~^£nfc^«fi. 7f^^^^ 

X^y-=y^06gttt N *>/^J| (a) Xf± (b) t LT, 

(d (a) x« (b) ^mltv^m^ t< nmm 

Xtt^ftbta&afc (ii) DNA,mm^S^^^V>T > (a 
) Xf± (b) & = - Ki-5DNA«r^c»«, 1$©, H&$B/l£K tfrM/& 
^OfitiAUT^^^-tfcillife^^y/^I, (iii) fb^j&Lfc 
^fFfMft§. ^ W (a) Xte (b) ^^mUTVN?, 

mmxmmfe, ( a ) x» (b) %\Hm®i?y;<?Kk l 
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xmm.Lx^z>mMxn®.u (Mtit mm, ^w, >bm, 
77-^ ikf\ m, ^m, m, mm, mm, m^stm, mm, 

xnm^ mx.it, U) xn (b) £^-ri-5dna& 

mALtz^mm, mm, &&mm, mmmmm) xhoxh£\<\ tit, 
mmx^mmommmit, mrnxmrn^, ttttk mnm<D^m 
*MLtci><Dxh*) , mmxitrnmommmt Lxn, m?l&, mx 

(a) xt± (d) fc^sifcSi&fCtf)*^^ f£ifct/SC£*w^® ( 

a ) xit (b) i©^^^ j; ^±c^>mm^<D^mxnnm^^^ 
xmmxzz, 

(a) x\t (b) m»-t-5w»*jr©»^*tt, 

WMfrStfc (a) xtt (b) fc©»£teJ: 

ttUtt, PPARa y ^VKffittWAilXttflUM^ IlltelftSfelk 

Xttf&Ts AMP^-^M^ifJfJXtef&Tx AMP* ■J— M<D ]) ^mt<D 
mtiXtei&T, p38 MAP if^tt^iiAPXIifSTs p38 MAP*^"-if 

©y >mik<Dmtoxn&T, m&tttoi&mxnnM, m&®s&<D#m 
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*>'*9 9. (a) Xtt (b) ta-i-SW***©*!-^*©*^ RT* 

tf^fT-yftm&TftJ y*V I'IStttt 3. tit, jyxv 

mmjt&^m • mmx. m^m^m • ftmis, mmmit^m • Mis 
raw • mmm. tt%mm. h-m^k • t&mm* fc-mmmt it 

«»ftt*fcottt, mx.it, w&n. &&m. mmm. 

z>o ®$-m®k Lx\t, mz.t£, ipt^ ^gn^ wz.t£. fey 

mm^m^m) m^mtLxn, m 

mmm. %7-t^m. mm. mm.m, %m, mm. 

mmmm. B#©¥g$, tt»j*fcj:t>j*fc!K 
7s? y-~y?isfrtcmw<onmzfctxm , Mm%x* % 0 

?ys<?>M (a) Xit (bh fiy*?K (a) Xf± (b) Sr^-K-f 
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/BT'#5 0 ^tbb^s (a) Xfi (b) omat^^ 

y - Hi. (a) xte (bh 9vWfL 

(a) xta (b) K-raatfc^ Rate^-Sr^'fir-t-sia**.^^ 

ipoj globular K^>f yO^^STf-f ^^f-^fc Tglobula 
r Adipoj Xfi TgAdj ^ ^fiTf-f^^f y^: r^ftAdipoj Xfi r 
Adj ^V>5#-a-36Sfc«. 7f^*°*^f yfM^ TAdipoRj ts 

t fft^rf^f^^fy^^ rhAdipoRj v^«7f^ 

^^S&teSr TmAdipoRj V> 5 »-^* s *>5. TAdipoRlJ &T>* 

rAdipoR2j fir ^/iiB^^ftsrf^^^fy^^t. 
1. H»:*f8t 

(i) yhp^y/^cmm 

v y n <M/v*^w±?f STft^-tSfcifc^ y atf?** * 5 >tlus (L 

ife Technologies) £/BV N T s 10 7 H]<Z)Plat-E packagingfflBift (Morita, 
S. b, Gene Ther. 7, 1063-1066 (2000)) fC, t h #&$£cDNA9 -f ^7 
U — (Clontech) lOjigSr—ifttete hyy^7*^ h Lfc 0 24B#|^ ^ 
a^i/aXUI, Ji» (lOraL) SrHllRb/t. Ba/F3fWJfifc, tKP^V 
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^ (hexadimethrine, Sigma) 10 n g/mL£»] bfc l/20{£#-$J_k?i 

m .o.i=o.3) zmtfezittz. emm, *&#^&&mu Ba/F3imj&£6 
ummmLxmm^^tzm, ^m^wxi-±mmmm^n^tz 0 

(2) FACSM$tRt?cdM<Dm,PI®:7£ 

FACS#*Jff±, StoecklinbW^fe (Stoecklin, G. fe, EMBO J. 21, 47 
09-4718. (2000)) fcftotfrofc, flll&WJOfcfcfc:, fc Mf&j&cDN 
A7'f^7^S:h7y^7x ; }' h LfcBa/F3$BJfe 1 X 10 7 » h FACVant 
age (Becton Dickinson) ^XMMZmm Lfz a &&&&& U If St 
^^rfcm, llB«fcFACS**ffcttLfc 0 SS'J$ttft:M«r $ fe L 

tfacs#w m « u fc o mm $ *i fc mm k m& a * n & c dna© @a?m & * 

-£J3^T, »SlJ*Hfc»iaa»fetta$tLfc-y/ADNA 50ng£#iM t L 

PCRtt N Taqtf? JJ 7 —if (Perkin-Elmer/Cetus) &/BV^T, 94°CT*1 
#HS, 56«C*e2#RU 72°C-C3^^(D^^^/l.^35f-^^^fTofc 0 H> 
a fr^/W^^-"^-*-*^^^ (pLIB^lW-) fi^T<?5<t 

5 ' ^"^-Y-v— : 5'- agccctcactccttctctag -3' 

3 ' : 5'- acctacaggtggggtctttcattccc -3' 

PCmyntes 7 y<{ Lit® ^ BigDye Terminater Kit (Appl 

ied Biosystems) Sr/BWcdirect sequence \Z £ |9 Lfc 0 

(3) y-ifV^D y hffift 

t t* en, mm. mm, mm, w 
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■RtflltrClonetechJ: <90ALfc o £ tl h <D 7 4 JV? — £ N 4XSSC N 5XD 
enhardt* s»»j, 0.2% SDS, 200mg/mL ^^M^DNA, &tf50% /j^;^7 
5 K^tt^A-f ^f-'> 3 ylf Irf.^ 42°c- C 24H£|ij K [32 p 
] dCTP HHH L fz cDNAT" U—7* ( fc hAdipoRl cDNA, -7 17 * AdipoRl cDN 
As t hXte-r<7*AdipoR2 cDNA*-tJx-e*LPstI/BstXI, BamHI/PstI N E 
coRV/Notl£MLT#b*lfc©rfi-) tM^!)^XJtt 0 0. 1XSS 
C, 0.1% SDS, 65 0 C(D^#T'7^^^-^gfe^tfc^, t^hyW 

(UK &MU *MU ™, «u MK fcovvcfcfrofc, 

AdipoRl cDNAX«AdipoR2 cDNA£pCXN2 (Kinoshita, S. £>, Pharm. 
Res. 15, 1851-1856 (1998) ) OEcoRV/NotlffiffifC 7 ^ - h £ t 
i AdipoR13U3AdipoR2 ^?|^*-£«|gjLfc 0 HEK-293T (human 
embryonic kidney cells : t h ttjgffMtiHj&) , HAEC (Normal Human Ao 
rtic Endothelial Cells : jEtfTfc hKWimftfemm) &t>*C2C12j&$Bjfe ( 
^**tt»I&*0 «:DlfBII*T»#*Lfc 0 10% * ^JfejfcjfiL^ 

(FCS) DNAhyy^cc^a Vf*, VvfftOHU&fco 

V^T<b, y H^y^9 9 5 VPLUS (Gibco BRL) fc/BV^ JJ #7* * $✓ a ^ 

(5) C2C12ttm)fite;fctt*RNA : f# (RNA interference) 
KarpichevP,©^ (Karpichev, I. V. fc, J. Biol. Chem. 277, 1960 
9-19617 (2002)) fcf£V\ ZHftOsiRMAfe-fb^^ U T~-y 
, }) &7 ~? ? * yPLUS (Life Technologies) &/BV^T N =*y7/\s^^ 
hfrt>2 H^^^-vjfiL^^-DMEMTM- 7 0 W»* UT^ftlflafc^-fb 
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S*fcC2C12ttlilfifc hy f> Lfc.JffttftXttHABClz: o^t 

^fcsiRNAfc ^7^7i^ h Lfc 0 siRNA® Y 7 ^ ? %/ B ^48 

V h n-yl^siRNA (siRNA unrelated) ©&£Eaifi#C© £ 

Unrelated-sense : gugcgcugcuggugccaaccctt 
Unrelated-antisense : ggguuggcaccagcagcgcactt 

•T!>^AdipoRl3t€-?©3— 7*W ^^««fc*TlSi-«siRNA (siRNA mA 
dipoRi) ©4S[JEE5lftt*©i 33 5 T'&3„ 

siRNA mAdipoRl-sense : gagacuggcaacaucuggacatt 
siRNA mAdipoRl-antisense : uguccagauguugccagucuctt 

^^^AdipoR2it^^=i^7 i V^i/^tMJ^i-SsiRNA (siRNA mA 
dipoR2) ©JfiSBB3?!l«:»C©i:*3l3-efc5 0 
siRNA mAdipoR2-sense : gcuuagagacaccuguuuguutt 
siRNA mAdipoR2-antisense : aacaaacaggugucucuaagctt 

t J^AdipoRl&fc^Oa-T^ ^^H^^^-TSsiRNA (siRNA hAdi 

poRi) ©*iKEWW:ft©i:*J 

siRNA hAdipoRl-sense : ggacaacgacuaucugcuacatt 
siRNA hAdipoRl-antisense : uguagcagauagucguugucctt 

t hAdipoR2Jt^(D3-7 s -f ^^*«t^J6i-« siRNA (siRNA hAdi 

P oR2) ©4ttSIBy!IW:^oi:*5UT?*)« 0 

siRNA hAdipoR2-sense : ggaguuucguuucaugaucggtt 

siRNA hAdipoR2-antisense : ccgaucaugaaacgaaacucctt 

(6) PPAR a (Peroxisome prolif erator-activated receptor a : 
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*JI§®&jEV^T3§^£^fc^£*globular AdipoRtf££Adipo*; Y 
amauchi^O^-fe (Yamauchi, T. b, Nat. Med. 8, 1288-1295. (2002) 
) IC^oTffiS^bfCo Yamauchi (Yamauchi, Lb, Nat. Med. 

8, 1288-1295. (2002) ) tdtfco X, ftit LfcC2C12jMJ&;*ft)£|&f LfcJff 
SBII&S:M3£»«©T7^ Lfc.PPAR a U # V KflH4f± % 

Yamauchi bOjjW; (Yamauchi, T. £>, J. Biol. Chem. 278, 2461-2468 
(2002)) «ot, (UAS) X4-tk-LUC JJ tH-*-?"? * 5 h\ GAL4-rat 
pPARa y #V K*2r£ FtJ^m^? * 5 b\ Rtffl-tfy * bv^- 

•ifum^^^^K (rtHi^yfowv) £J^T£*Lfc„ 

(7) flift&TJ ? ^/V' = ^-*ttSft 

Yamauchi (Yamauchi, T. Nat. Med. 7, 941-946. (2001) 

) |;|ot, fcJBv^T [ l " 14 c] C 14 c] co 2 

E£&$'J^Lfc 0 £fc N Yamauchi b<Djjfe (Yamauchi, T. £>, Nat. Med. 
8, 1288-1295. (2002)) ^t£oT, = — D 5i^SrSS^Ufe. 

(8) ffittPa^M (dominant negative) AMP^^i? (AMPK) SrJBV^fc 

a2 ampk (45#B©u ^^asasT^^=^a*K:*tft*nfcaE»*r 

^tp) £ =i— Ki~ScDNAtrDN-a2AMPKi: Itl^fc (Yamauchi, T. 
Nat. Med. 8, 1288-1295. (2002)) o C2C12j&HBB&^> /UMock 
>***-Xr±DN-a2AlffK&^1-5$Ll^*li©T7V *W 
£*fc 0 Yamauchi 5)0^ (Yamauchi, T. £>, Nat. Med. 8, 1288-1295. 
(2002)) Klffco-C, ^©ii<?)5 ftlia*0fJ£*A©Tf* -f * 

^^fytwi-c, PPARa y #^mt4&OTra^£$J£i-7c 0 
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(9) ^7yt>f 

-^•^t b Adipo<DTyr&^ Na 125 I (2000Ci/mmol, Amersham P 

harmacia Biotech) <D#£T\ I0D0- If — X (Pierce) K 3i 125 I"C^f^ L 
fCo jiaiftx. globular AclipoX{i^SAdipo$rNHS-LC- tf V (Pierce) 
SrffiV^T tr^ffcLfco »ljia«:96well:/l/— h _Lfc 4. 1 X lOWwell 

©Mtit, -mmmLtzfe, nzwcx*-®^ 
(HEPEs«if^^a***/o. i%^^skmr/^^ » b^y**- 

1> Lfc 0 -£<D^, YamauchibOI^Tfe (Yaraauchi, T. , Nat. Med. 
8, 1288-1295. (2002) ; Yokomizo, T. b, Nature 387, 620-624 (1997) 
) l^ot, >^a»ffc£3£&*T?3 0ai£U 0. INN 

aOH/0. 1% SDS"C»#L,3WiaK:l&'&LfcttltfilttSr y 

do) £ft£WRtcJ:S#«f 

AdipoRlXW:AdipoR2©*ffl)j&l*3^££, 293TSM£ffi l^T % *f|£1£ft 

5te*f?LfcSiBiRSNK (permeabilization buffer) (Coulter) &fflV> 
T^igS^TXttSiiS^I" fc, ^LFLAGtrCft: (M2 ; 30 /i g/mL) i:22°CT 

1 HfHiH i"**.'*— hUfCo #CV>T\ AlexFluor 488Sr^ $ -Sfc — 
ftl0/i g/mL<b t fcM y*»'<- M-fc 0 ^VNt:\ := =» ^KIMIRtf* 

U :7 s b y/Tfr^V V — if— (488nm) £#;ifc 1/ — If V~y?Wi 

tMtv* t j* *m ^ x mm &4 * - v y ? *n o it. 

(ll)AdipoRlfce^;fttfAdipoR23ifc^©te£fc© V T )V9 4 APCRfc: i 
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Heidb©*"^ (Heid, C. A. fe, Genome Res. 6, 986-994 (1996)) fcfE 
ot, t hAdipoRlit&i^ t hAdipoR2itfe^ N "V «7 * AdipoRlitfc-^R 
T>*-7^^AdipoR2it{5^^Pi-§ 4MM<Dm^%Q<D'£&% V TJU? A AP 
CR(aoTtrofc 0 ^fr^ft<Di|fc¥»IS«7 s 7^-;Rtf7°n-:/ 
fij^T^ £33 *) PCRjg*$Jf±> ABI PRISM7700 Sequence Detectio 

n System (Applied Biosystems) ^Tilfclft I'fflS Lfc 0 Zfl^tl 

[-r ^^AdipoRlit^T-] 
forward "7" 7 -if : 5'- acgttggagagtcatcccgtat -3' 
reverse ~fy A : 5'- ctctgtgtggatgcggaagat -3' 
T'o-y : 5'- cctgctacatggccacagaccacct -3' (minor groove binder 

£&f£) 

[>!7*AdipoR23t<|£^] 
forward Zfy 4 : 5' - tcccaggaagatgaagggtttat -3' 
reverse "7° 7 <i "V ^- : 5' - ttccattcgttcgatagcatga-3' 
7"^ w -"7* : 5' - atgtccccgctcctacaggccc -3' (minor groove binder^© 
ft) 

[t hAdipoRlit^^] 
forward ~f z 7 4~^~— : 5'- ttcttcctcatggctgtgatgt -3' 
reverse ~7 7 4 : 5'- aagaagcgctcaggaattcg -3' 
7*u—zf : 5'- tcactggagctggcctttatgctgc -3' (minor groove binder 

[t bAdipoR2iH£i L ] 
forward ~?7-4 •^ w - : 5'- atagggcagataggctggttga -3' 
reverse 7° 7"f : 5'- ggatccgggcagcataca -3' 

7° a— -7* : 5'- ctgatggccagcctctacatcacagga -3' (minor groove binde 
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(12) mt&ft*JWP*9k8t. ckWmRVcGMF&fDMfe 
MlfofoCa z *Ml£te. Yokomizo b<D#& (Yokomizo, T. b, Nature 387, 

620-624 (1997)) t|oTSIl!lft. Hepes-Tyrod 
e' s BSA^^^(25mM Hepes-NaOH(pH 7.4), 140mM NaCl, 2. 7mM KC1, 1. 
OmM CaCl 2 , 12raM NaHC0 3 , 5. 6mM D-^V^ a — * , 0. 37mM NaH 2 P0 4 , 0.49m 
M MgCl 2 , 0. l%[wt/vol]JIBjffigfc^SBSA; Fraction V) LfclO/iM' 
Fura-2 AM (Dojin) *37tJ^ 2 «FHI«S« ft) 1ft £ 2 |fl]gfe# L % He 

pes-Tyrode's BSAgjgiRfc 10 6 ^ffliiS/mL©SST^-^ $ *fc 0 0. 5mL©M 
|g}if&£CAF-100 system (Jasco) 1:7^7 >f 5 /x L<£> U # :/ K<£>^ 
(LTB4ffl) XttPBSjgEtt (Adipo/8) ^riPx.fc„ 340nm&O*3 
80nm<D JSb M % K «fc o T % * b Jl 5 500nmCD © Ste K ^ T IB fa ft C 
a 2+ i§««£Lfc 0 

^fc, cAMP*3ttfcGMPi:fi, Yokomizo b<D;fr& (Yokomizo, T. b , Na 
ture 387, 620-624 (1997)) fct£V\ T y*fe>f y h (cAMP : Biotrak 
cAMP EIAi/^x A, cGMP : Biotrak cGMP EIAv^-riO (Amersham Phar 
raacia Biotech) &fflV^T, MmM%<D7u h =/W££<5£»Lfc 0 

(13) AdipoRl.&tfAdipoR2<D#|itMJ 

Kyte-Doolitle©/^ Ka^'M >"T y ^ * V^T .AdipoRl&tM 
dipoR2^ >v-*^ fC^'f Kn^V — ^P S> h (hydropathy plot) §rfTo 
1t 0 Sfc, AdipoRl&tMdipoR2<D#^^£S0SUIK: £oT^»U P 
RINTS (http://bioinf.man.ac.uk/dbbroffser/PRINTS/) tiot^t 
^1?-*E?lJ£r#W Lfco Sbfcx U V»ftS*P{fc$rDNASIS Pro.lCioTft 
#fLfc 0 & bfc, AdipoRl/R2^^<Dflb,(?5^ 7 * <Z)GPCR £ p 
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i~% ^S^^rhttpV/cbrg. inf. ethz. ch/Server/AHAll. htmltffift©^" 

(14) AMP^-i? (AMPKK ACC X p38 MAP3^ — i? ( p 38 MAPK) RtfMA 
(MAPK) 0 3y*MtJt!)yiftIOj|)| 

AMPK, ACC (Yamauchi, T. b, Nat. Med. 8, 1288-1295. (2002) h p3 
8 MAPK&tfMAPK (Barger, P.M. £>, J. Biol. Chem. 276, 44495-44501 

(2001) ;Puigserver, P. £>, Mol. Cell 8, 971-982 (2001) ; Michael, 
L. F. P>, Proc. Natl. Acad. Sci. USA. 98, 3820-3825 (2001)) <D V > 

V*T4 >?mz.£ Y) iJ^LfCo ~<Dm, AdipoRlSr [>7yx7i^ h Lfc 
XteLX^-&W2Cl2®mXt±M-mi&$:0. 1/ig/mL gAdX tt 1 /x g/mL £ t 

2. 

(1) AdipoRl^D ? AdipoR20|§^^ n— ? 

jftrtfc:*5V*T>globular Adipott^JlAdipoJ; U t-YV^y ^}££L<i££r 
PPARaXtfffiflmiMsfc»tt:fc3*« (Fruebis, J. fe, Pr 
oc. Natl. Acad. Sci. USA. 98, 2005-2010 (2001) ; Yamauchi, T. 
6>, Nat. Med. 7, 941-946 (2001) ; Yamauchi, T. 6>, J. Biol. Chem. 
278, 2461-2468 (2002)) o ££>&C, globular Adipo{££ftAdipo i U % C 
2Cl2&*ffl/&fc3a < fffi»II&&tf Jffl»©JBI J: U 1>#4M 

©ilfcaft<||^i-5 (Yamauchi, T. £>, Nat. Med. 8, 1288-1295. (200 
2)) (01a, b#JI) 0 Blali, globular AdipoXtt^*Adipofc C2C 
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12|ftjHBJ&fc©Jg£\0 1 bfciglobular AdipoXfi^ftAdipo t MM t <D 
ffi&%^ir 0 MMtes BI*-^5aift©tr*^^fljglobular AdipoXfi^ 

^Adipoi: th^4 ^*~s<- h u mmmm\z.%i&Lti¥jr^>ikgio 

bular AdipoXft^firAdipoteELISAfc: <fc <9 £4 HI <P (D^^M * 
-(lW±s.e. (n=3-5) ^^U, r*j f±p<o. 05, f±P<0.0l3r* 
-To 

•eiT\t b#f&^(DmRNAi^(7)cDNA^»^-^Ayfc V h a #^;>;*&B 
a/F3»liafcJ8ffc$*Tf^«Lfc9>r^9 U-^fe> globular Adipo^ 
-t-SSS^teSrWi-S^^^^StSr^^ ?- = ym^i:tJ:5, Adip 

oRl (D cDNA<D $1$ £ # 0 

Ji5lfe$^:fc.Ba/F33NBflaSrIllJ|XU % tf^-^^-fbUfcglobular Adipo ^ ^ 

(phycoerythrin : PE) m&Mft? 'n -7) Tfffefe U ^afeSttft:*^ 
y — (fluorescence-activated cell sorting : FACS) t;i#£L7c (gj 
1 c #{$)„ FACS^CD^^^H 1 c , d , e ^^"T 0 HI 1 c ft, ^Wlk 
T?&5 35*, m-*©SSiJBuOBa/F3aBJiaSr*L, HI 1 dfi, ffH©3tSiJi!u © 
Ba/FSiffllS^^ HI 1 e ti s FITC (fluorescein isothiocyanate) &r$j 
globular Adipot-T h ^KO^SlJ 

iTOBa/F3i!ipijaSr*i-o Sfc* Sllc, d, e^joV^T, E^-Cffl^ttfc 
AdipoRlB§<|4M£*U Mft<DMteMBiJ£;ftfcM£^i- 

o 

mWliSfrfr globular AdipoJg^lBSrW-f- 7 !7>- Kg^il 
BUfc^Lfc, ff»J£tbfc globular Adipo^ttg& W1~ 5 M (HI 1 d 
#flS) ^|H7 Kg ©g9Jfc#U MBU£;h,fc5SBl!&&it:*>fcFrrc 
(fluorescein isothiocyanate) (^^^^7° n — 7*) ^"^^Tcglo 
bular Adipo t^f V**.'*— h Lfc 0 LfclBJftaSglo 
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bular k&ipofcttirZ ft &fat£&1&tiL&ti1' 1 e# 

m)s "toko Kmki>tM&<D??.$:Mmvs § ^^^^m<orz^Kmm 

obular Adipo^O £ o T##^#J UfcM 5 

Sfi^J^r^^tlfcfc hAdipoRl cDNACD:Mfa?l|£fia?IJ#-?§-l ^ 

tu^- K$ti5^^^ o ^K (t hAdipoRD <dt^ j mw.n%m&m-% 

dipoRl cDNA<D^^Ifi?iJ£ISM#-5§- 5 L % ft t£ = — # 
Z% (^^AdipoRl) (DT ;MW,n%m&m^r6\£7jk'f 0 t hAdipo 
Rl cDNA (ia?lj#-l§- 1 ) &t/^?*AdipoRl cDNA (IS?!j#-5§- 5 ) te, 375 

Lfc(Hl f#$0 o t |*AdipoRl&tf-e£;*AdipoRl©T ^ / ^ffi^J^ffi 
|5314&96. 8%l?fe5 (Ull f#H) 0 Ell f tt> t*-*^-* (NIH-MGC 
Project and NCBI contig) fc&tf 6 AdipoRljtfc^R^AdipoR2it'(S-? (D 

Z.niZT*(D%a& (Yamauchi, T. h, Nat. Med. 8, 1288-1295. (2002) 
; Yamauchi, T. b, J. Biol. Chem. 278, 2461-2468 (2002)) j6» fe N Ad 
ipoRfcf* N globular AdipoXte£SAdipo&C#i-5;j&^$ifBl£/^ft 3 2 
«fS<D*^:7\ -fftfr^ globular Adipo^ftlft^ 

fa&-f Z> ?4 7 k ^JffBX«mmi- Z> ^kftAdipo^ <D frWG-t hZJ-fkft 

^^tlt^T^^^ 1 -^ (The Human Genome, http://www.ncbi.nl 
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rn.nih.gov/genome/guide/human/ ; Mouse Genome Resources, http://w 
ww.ncbi.nlm.nih.gov/genome/guide/mouse/) (Waterston, R. H. ib, Na 
ture 420, 520-562 (2002) ; Okazaki, Y. h, Nature 420, 563-573 (2 
002)) Kfc^T, AdipoRl cDNA^ ttftft 5 Hr~"fy V — =r 4 "S#y Is — 
•h (0RF) £#-t5jt£i^3gJL£*lfc 0 r.£>cDNA£HepG2M 
(t bJM&*£fflJ&$0 <0 tnRNA^ b ^ n-^y^L, IB^JR^L, ^Oc 
DNAtCn- K^ftTV^ * >v-^ jf&AdipoR2££##fc 0 IE?IJ#:£$;ft 
fct hAdipoR2 cDNA(7)^£ia^J^ia^J#-^3 frlfc - K £ ft 

(t bAdi P oR2) <Z3T 5 /^sa^J^sa^"J#-^4 \Z.^1~ 0 £fc 

,C2C12jMJ&^ b mmo^m t ± o "C&# **AdipoR2 cDNA^lfi 

SSa^J^iHM#-^-7 ic^L, ttil^- K£ft6*:/^fC (-^>;*Ad 

i P oR2) or s: y mw>n*m?m%- 8 m**i- 0 

t hAdipoR2&t>^'7^AdipoR2cDT 5 / ^Sg^JOfi |rH4&95. 2%"C& 
5 0 £fc, AdipoRl^t)?AdipoR2(±tf3t^}^i^Si-SfeibT*5 >9 , ^">^A 
dipoRl&TJ*AdipoR2(DT 5; 7 IH314&66. 7%T^ § „ 

SWISS-PROTKl&V^T^ AdipoRl&tMdipoR2£ffi|I|&^SiV^?Ltb^<Z> 
*i/^Mte#£L&^ofc;^ M^v^i:^, AdipoRl^0AdipoR2 
£3^- K1-5cDNA», ^-g:Y0L002c (Karpichev, I. V. fe, J. Biol. Che 
m. 277, 19609-19617. (2002) ) t c i^— & ^ It V^c 0 Y0L002cfi N 
IIBJ»ifeK^©/i«Oft«t»KK:feV>TmS^««!l«r*fci- 7 13111*9 
M^^^KSr=— K"t-5i:«^$ti/TVN5 (Karpichev, I.V. b, J. 
Biol. Chem. 277, 19609-19617 (2002)) o fcfclHUrjV 7 (eMUMiiWit 
^Wi"5AdipoR/Y0L002c«, flg^«^#^^ftitlC*3V>TM® ft ft! 

(2) AdipoRl&t*AdipoR2©iiai8ft#*& 
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0 1 g *K is — yifeB, v—v 2 ri'Cflfc^ i/-^ 3 tef B$s 

m, ^-i/z\±ikWs is-yiittm, is-y5i$mm. v->-6te 

ML V"-^7f±H|i, W-^8ttJFF«, V—^9I4/M» % W-^lOJi 

*©±5ft^^ K#lRl3e*^^^AdipoRlas^^fc^^©^i|fc•C38glL•C*5 1) 
OiS*/^ K3»S|Rl)e**LsAdipoR2aS|fiJH:33V^'rK«t*aLrv^« 
(3) AdipoRl&t) ? AdipoR2cDMl*j;i& 

•r^^AdipoRl^^i^T 5 y^lB^J (BBM#-^6) j5>& % ^!>^Adipo 
R1«375{@©T 5 ^afta»fe4<5^ D ^ ^:£>#^fi;W:42.4kDa 

^iJ$H5„ t !>*AdipoR2<Z)#t£T $ / (E?H#t8) 

-^^^AdipoR2fi31lii(DT 5 /ifei^bftS * >^^®T'fc "9 N -t 
©^Stt35.4kDat^ffi$jLS (H2a#l), |2a|i, y;7b>>^ 
T PRINTS (http://bioinf.man.ac.uk/dbbrowser/PRINTS/) tioTAdi 
poR<D|B?!l£*^-f ^VtzW^Vh <9 % 1^ THiS^fi, AdipoRl&tfA 
dipoR20 7fl©RJIilK*>(yfc*U ^©T&gPfilu G^^y® 
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PKcy ^mfcU&Rxt'f-ni'yy yiwtwtst. 

AdipoRl&lMdipoR2<Z)#t5tT 5; J WMMfr fe AdipoRlS.t> , AdipoR2{i > 

7 a ©but® y%%i-z>? y/<?wx«hz t^m&tiz cm 2 a 

#$0 o AdipoRlXttAdipoR2U:oV^ 7{@<D)glMii K^^V^ttS^ 
£P©^fr (Waterston, R. H. fe, Nature 420, 520-562 (2002) ; Okaz 
aki, Y. h, Nature 420, 563-573 (2002) ; Wess, J., FASEB. J. 11, 
346-354 (1997)) t <»T y << * V h £fTo 1ttfi s G * 

(G-protein coupled receptor : GPCR) — ^JS^S ^ > — 

t <DT % /IfeEWotePIttHHSfrofc. AdipoRlRt*AdipoR2tt N G^^ 

/WUIfBflU G^^fC^M) (Wess, J. 6 FASEB. J. 11, 346-3 
54 (1997) ; Yokomizo, T. h, Nature 387, 620-624 (1997) ; Scheer, A. 
b, EMB0. J. 15, 3566-3578 (1996)) LT^fc G ^ 

^ftft^r 5 U-fc::^-CffiftK:{!j*#£ftT^5T$ %s Ad 

ipoRlXU { AdipoR2©^— IfflJia^/v*-^ t Ssv^Ti«S^ft# $ ft 
TV^ 2j@<£Cysgi£<£> 5 h<D 1 oO*##ft LT V>fc„ AdipoRlRtfAd 
ipoR2 J± s TM7 <D Mffi ^#^1" 5 if S. fc&ft £ ft Asn-Pro-Xaa2-Tyr ^ 
-•7%XWLX^tc 0 AdipoRl&t/AdipoR2©TM3/$BI&rtA'-:/2 

h7>^3 ^fc#^i-5iS5ft^»#$ft^Asp-Arg-Tyr*^-7 (Wes 
s, J. FASEB. J. 11, 346-354 (1997) ;Scheer, A. h, EMB0. J. 15, 

3566-3578 (1996)) ti^lt^fc. 

Y-y°? ^FLAG-C«Lfc t h3t^^^©AdipoRlXttAdipoR2 

§rHEK-293T^fl&^T?|gm$^> ftFLAGffift:"T?ft&2fe6 Lfc. t hRV? 

£*AdipoRi;&.t>*AdipoR2te N ^HB$ftfc#-?*&*L;fc. (0 2b#I) o 
■r ^^AdipoRlXfiAdipoR2CT)|fflJ^I*l^^S.t/ V tfu ^-fcfl^S fcfe 

fc % VN-f ft^©*JS^oif h-^ , ^^*^-f-5AdipoRlXf±AdipoR2©cD 
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NA3rHEK-293T£Pfl&-C3§ii.£-£fc (l2c#I) 0 @2c^, Tintactj fi 
amaSrSjflS^'fc^ofc^x TpermeabilizedJ ttftlJB&Sil 

<D^> iBJ3a^ffifc#fti-5AdipoRlS.t) ? AdipoR2^^|iST?^fc (@2c# 

SB^#^i-5AdipoRlS.tJ«AdipoR2^^m-ef fc (El 2 c#J$) 0 rftb 
(Dlfe&fes AdipoRlS.tKAdipoR2^ 7 BO^MM Kp< -l' ^ & ^ 3 llfl 1*1 & 
'14* W^SC-?& 19 % ^©N*«|«rt«L, *©C5fc«gW:j0|*Mz: 
#ftt5it^^t (112 c, d#Rg) 0 m*-C?lz:$££*i,T 
^5^t©G^W^fg^t* (Wess, J. & FASEB. J. 11, 346- 
354 (1997) ; Yokomizo, T. fe, Nature 387, 620-624 (1997) ; Scheer, 
A. £>, EMB0. J. 15, 3566-3578 (1996)) t RM<D V a v 5 — T* & § „ ft 
4b\ 0 2dlt AdipoRl&tMdipoR20^$iJ#ji^VVT'3b6 o 

(4) 293T»IJiafca3»t5AdipoR©383g©^|^: 

AdipoRl X fiAdipoR2 Sr ^Bia^ffi ± ig £ * fc 293T^fflJ5S £/B V> T % 
globular AdipoX te£;ftAdipofc J; <9 jljI $ fi 5 Jg^i&ttXtfiftlSrt 
yi-Jls&m^tCo 293T3dmaH:S3»t5AdipoRlXttAdipoR2058^J4 % glob 
ular AdipoX^SAdipoOM^^ite^Sr^Cii^^fcda 3 a,b#{$) 0 
El 3 a f±* AdipoRlXttAdipoR2&> 7 y*7*# h Lfc293T£fflJ&^<2 C 1 
25 I] globular Adipo (gAd) <D^^^M.B. (binding isotherm) L, 
@3bft, MjgE293T»IJlS-© [ 125 I] ^ftAdipo (Ad) ©Jg-g^J&H (bi 
nding isotherm) Ir/Tl, 0^, □{4Mock N ■ £ ^AdipoRl, • f4^ 
!>^AdipoR2^Mi-^^m^^-t"= 

AdipoRUfctfAdipc^flW/Uf-r — (multimer) Sr3^J^-f S if 
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0 ^fcfS^fc.^ fcT h-T^^'FLAG&^-f 5AdipoRl&t>*^t? h-y^^' 
HASr^f SAdipoRl&i: t> \zmL-29ZlMJ!& t pT?%^£l£tcM&fcte, 
A^#&/|^fc:&;gifc|$fc:i3^T, abT h <--?9 ^FLAG&^-f SAdipoRl 
«ffi£*ifc (g| 3 c#H )„ |3c(t act 0 b-^^FLAGXteHA&^T 
1-5AdipoRlXteAdipoR2£T Vyy*?*.? Y Lfc293TM©?M^? % 

^flagk^ (±wRifrm<D^*ju) &m^xft&it& cip) bfc 

mFLAGift^ (±{ft| /W) ^iftHA^ft (TillXD^A') T*^^ 

^febfc^^-efe >9 , AdipoRl^t>*AdipoR2^ iStfc^r-Rt/^XP -T 

$ bfc, f 7°^ i/HA^Wi-^AdipoRlS-t/^ fc" |> 9 ^'FLAG 
Sr^ri" 5AdipoR2& £ tCHEK-293T|ffl J5& £ itfctl^K: te, ^tHA 

^fr&ffiV^fc&^ifc&fclfc^-t, J:t° h-^^'FLAGSr^-f 5AdipoR2 
J&Stfeffl&tlfc (03 c#!$) 0 iftkO^Hfix AdipoRlRtJ ? AdipoR2^7iN 

GPCRX«LTB4g&#BLTl£3BS$*fcitoJte-Ctt % LTB4^«t 

W^<Sr*Lfc#S (x-*f±^£-fK AdipoRl^^m-t-Slffl^-ef±, Ad 

EI 3 d f± „ Fura-2/AM?r o — K Lfc-r # XAdipoRl|§i|i|ffljfe;5?.[4BLTl3§5a 
iBlia^s 10 M g/mL globular Adipo (gAd), lOjzg/mL ^ftAdipo (Ad) N 1 
MM LTB4XfilOO/zM ATP&^-r VV v^L, [Ca 2+ ] i <D ^ {fc; & $ij 3£ L fc 

££>^, AdipoRlSrlS^i-S^lfla^feV^-r, AdipoRltecAMP&tfcGMPV 
^W^>StLT£<^i*L^3K {Si A,i*&W% J fZ.tl:fr<3lt (HI 3 e 
El 3 e te^/V* a JJ :/ (forskolin) ^J&SLfcXfii&SLfcV^ 
BK^QSlBJfttecAMPXttoGMP^apaf**^!!*^*)!), Ell 3 . r g Ad0.01j % 
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TgAdO. 1J tt^fo^tlO. 01, 0. la g/mL© globular Adi po £^L, TAdlJ, 
TAdlOj ftZtl^tlU 10 n g/mL<Z)£:ftAdipo&^-f 0 AdipoR 
\<D%m-i, globular AdipoR ^ftAdlpo^ <fc 5 293T^fflJ3^F^ (DPPAR a V 
jfV Vte&<Dmto*mffiLtc (0 3f#!fJ o 03ftt, AdipoRl£h7 
=ct b Lfc293Taaa^H^-t-5iiS (jug/mL) ©globular Adipo 
Xte^SrAdipot-f h Ltct ^(DPPARa U tfV K^tt^^U, 

0"f>, TgAdO. 1J, TgAdO. 5J, T g Ad2. 5J It^tl^flO. 1, 0.5, 2. 5 m g/mL 
©globular Adipo&^U TAdlJ, TAd5j, TAd25j }4^r *L-£;jxU 5, 25 
Aig/mLtf)<£:;KAdipo&^-r o 0f, ±s. e. (n=3-5 

) £SU T^j (3:P<0.05&*U r**j teP<0.0l£S-f- o 

(5) c2ci2ffimmz&tf%?PARamm\:Rmmmm4k 

C2C12Mflft^&tf5AdipoRl©3ggi (04a#|$) fi, globular Adi 
po&T/£ftAdipo<£M;fr(£^&l)Eit£-£: (04c, d#f$h globular 
Adipo&O^ftAdipofc J; £ C2C12MJ3&F fc 3 ©PPAR a y#^F?£tt(0 4 e 
#88) XO'HWWk (0 4 f #{$) ©ii*Pi:MiiLfc 0 £fc, C2C12 
jM/J£^:fctt5AdipoR2©3§g| (0 4 b #$0 tt, globular AdipoRt)^ 
SAdipo(DM^'<D|l'^^'f£3i$* (04 c, d#fIK globular AdipoR 

x?&mdipofc£%c2cnffimfafi<Dmffimmfc<DjLm (04 f) ^wii 

Lfc 0 0 4 a ft-r ^AdipoRl mRNAfi&rTF L, 0 4 b $ X AdipoR2 
mRNAftSrTTcL, 0>K □ fiMock, ■ t±-r f? X AdipoRl, j&B&^^tcnn 
-7>>^AdipoR2tlli-5^<lr*-fc @4cMdtt, -r^^Adi 

poR13U3^!>;*AdipoR2£ h LfcC2C12Mjfe Lfz 

[ 125 I] globular Adipo (gAd) Xft^^Adipo (Ad) (Dffi&mUB (bin 
ding isotherm) £r^L N 0'f\ HU^Mock, ■ fe^r £ 7, AdipoRl, #14 -r 
!>^AdipoR2(cMi-5^^:^^-t- 0 04 e {4, 1 ? *AdipoRlX& 
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-v?*AdipoR2& h h- bfcC2C12^^/j&fc, LacZXteDN- a 2 

AMPKilr-^Wi-Sr-r / /U*«rtfSfe$"*i\ m^-f^S^ Ug/raL) 
lobular AdipoXtt^AdipoT? 7 ^HfelLfc h # © ^ gEC2C12jffi*Wll& 
rtOPPARa !) KiStt«r*U BI'K DteMock, ■■fi-r£*AdipoRl 
tB8-f 5fe*Sr^i". *fc, 04 f f± % ±lEC2C12j&*fll£ft©in vitro 
HBIffilfeBMS&TFU 0^ DUMock, Bti-r £*AdipoRU £H£5|V^c 
□ tt-e !>^AdipoR2^M1- ; 5ltf:^^-t-o ❖ Bf* 

±s.e. (n=3-5) U r*j f±P<0.05££U r**j fiP«). 0l&^1- o 

flH4lfi£3g (dominant negative : DN) AMP^H if <D%m*^ globul 

ar Adipo&tf££Adipof|$teTfcoTAdipoRl38^##WftPPARa U $ 

>\tf&&<o%mK.&m* 3 **.*'fr'*ito ^tib^^mft, AdipoRi&tM 

dipoR2ft£: tifc, globular Adipo&tf^SAdipoOjg^&jftUrU globu 
lar AdipoR^fiAdipo^ iSPPARo V %V K^tt&lflRIS*iHb«rft 

( 6 ) ffiltttert ©AdipoROfe^RtftfUB £&T5 siRNAWJMI 
l^lffl!S^*5V>T N rtiatt©AdipoRlRtJ«AdipoR2^Adipo<D#^^^'^S 
tm»ttffMJ&&^LTV>5j&>52^&P'<5fc«>, siRNASrffiV^-CAdipo 
RlRtMdipoR2<£$§^&#J]fiflJL£: (1115 a, b#H8)„ 0 5 a ii, siRNA 
X{tmock& f> 7 7 3i ^ h LfcC2C12jMJfeft<£-^!7:*AdipoRl mRNA 
©S&jjSU 0 5 b f± N SRC2C120jHBjartO^^^AdipoR2 mRNA©4& 
*i" 0 tfCs 1115 a, b>K V-V 1 ttmock, — V 2 te&H&ftsiRN 
A x V—yZ fi^^^AdipoRlit^-T^^i-SsiRNA, l/-V4li-7^A 

di P oR2^fc^M^ s simM Wcm^©l£3l£*1- 0 

C2C12HKJji|Biatw*5V , »T % siRNAfc <fc V) KdipoRl <D ^IfL % M Z> t (IH 5 
a#JSh globular Adipo©j|$£«tttt£< ftfc Sftfc < ft »K £*Adi 

-46- 



WO 2004/061108 



PCT/JP2003/007515 



po(D^^mt-Ui&T^tz (0 5c, d#J$) 0 05cfi, ^ftfftglo 
bular AdipoOai***»Jn$*Sr.i:^«koT % -##KsiRNA& b7^^ 
7** b LfcHUafcHS-g-i- 5 [ 125 I] globular Adipo£E1& b7cM# 9 v 5 
t^^K^Tj't-f©^ (n=4) 0 5dtt, ^Hfi^SA 

Litm&\z&&i~5 [ m i]^Adi P o^smb^m^7^^y ^^k.^ 

globular AdipoX^^*AdipoT'7B#ra^S1-5 i: , C2C12*Bja^*3V^ 
T\ PPARa y K«Stt*SiiJPL (0 5 g #!f h IBJffiMfttffiii t ( 
HI 5 h#HBh ^3-*&<9&^;tjt Lfc (0 5 i #j$)o |5gli, 
-#0&siRNA«: h7^^7x^ h LfcC2C12|[£M&s 

/mL) ©globular AdipoXf±££Adipo % fc5W±10~ 5 M Wy-14, 643 (0 
<f» TWyj 7B#HiH y*a.<<- h Lfc^f ©PPARa y ■# y Ki& 

tt^T^i-o S5hft, Z.TfcfKsiRNA&r f7^^7i^ h L7cC2C12t&$fflJii!l 

0^-r5jgS (jtig/mL) ©globular AdipoXte<feSAdipo, 5 
10" 5 M Wy-14, 643 (H* l"WyJ fclEtt) t 7 «FlB>f ^ h Lfc £ 
fcDin vitro BBWMMfc 0 5 i tt, ~ #g(siRNA£r h 7 7 
* ^ b tfcC2C12^^lS^r, m^-t^M^. Ug/mL) ©globular Adipo 
Xte^ftAdipo, &5V>fil(r 7 M 4 V > (04 1 TlnsJ tf&M) t7 
ydr^.^- b Lfct #©^/V3-^5t!5 5i^-Sr*i" 0 05 g~ i 
iCjoV^T, TgAdO. 01J, TgAdO. 03J, TgAdO. 1J, TgAdO. 5J, T g Ad2. 5J 
fl^tlO. 0U 0.03 N 0. l s 0.5, 2. 5/i g/mL©globular Adipo^rS Ud 
0. 1J % TAdO. 3J N r Adl J N r Ad5 J N TAd25j tt^fl^flO. U 0. 3 N 1 N 5, 25 
jug/mL©££Adipo«r*-t-. 0 + > #^-li¥l§I±s.e. (n=3-5) 

U r^j »p<o.o5 N r**j &p<o. oi£*i- 0 0 5g~it^x, 

□ »±*IB8ffiftsiRNA, ■^^^^AdipoRl^^f-f-SsiRNA, ^H&3l^fcD 
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? * AdipoR2fc*H-5 siRNA«:/B V<>fc h t (DffiWzZTFiTo 

C2C12jBnlfllSK:*5V^ siRNAfcJ; ») AdipoRKO^^SrW^I't' 5 ^ (H 5 
a#RSh globular Adipofcl <t 5PPARa 5 $ V KJSte (0 5g#l), HI 
IffittSfcfc (05h#l) Xtf^/V3-;*Blt>&* (0 5 i#J&) ©It in 
*s«^L/t. LT, AdipoRl£>3§3L&WftJLTks £ftAdipofcl 

£%-frb<DW%<D^Mte^'PfeW>M£tits:fr'?fr 0 LfcflSoT, Adip 

oRltt, globular Adipofc «t 5 ffilW B& ft © PPAR a U ^^Kgtt, HIJKifeife 

rtHtt»AdipoR2*^ JKJWJfiH:i3tt«AdipoO#ftW*S'&RWW«lf^ 
/BSritttf' LTV^a^^f^Sfctf), siRNA£fflV^TAdipoR2(D3§*i£ 
WJLfc (@5b#l), C2C12jK»JfiHl*5V^-r, siRNA£<fco-CAdipoR2 
WB5a^WJS'J-f"5 t (0 5 b#!$k globular Adipo&t*££Adipo©3£ 
(BU^bfc (B5e, f#RS). * fefcx AdipoR2<038a*Il«l^i 
oT, ££AdipofcJ:3PPARa 9 Ki&tt (H 5 gM) RUfflBJWBfeSfe 
lb (|5h#l) ©SJias»^Wlc:«^Ufc. Ufc^oT, AdipoR2f4, 

^ftAdipot isffiaeiartcPARo y ksh*. §&JKiftiftfls©fl:itSr» 

&«|fc«WrL"rv>$ H5ett, H^glsiRNAS: b7^^7 

^ > LfcC2C12|£7M^<£>[ 125 I] globular Adipotf>&£^i&*l (bindin 
g isotherm) ^*L, 0 5 f W\ -##siRNAfc b 9 7 * * bbfcC 
2C123£$HJj&^©[ 125 I]£;gAdipo©^^Mi (binding isotherm) 
i" 0 0ep\ □ tt&Mffcft 3 ^ b P-/WsiRNA N •f±vr>^AdipoR2 

fc*H-5siRNA, Ati-r ?*AdipoRl&tJ^ !> ^AdipoR2^^i"5 siRNA* 

AdipoRlfi, globular Adipot» UT Jfc«W31^tt*3&'r 
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ffl LTti. globular Adipo&tf£:gAdipotf)M#fc*f-t"5 ftft&JBVdMR 
H£*l5o £ ft fit, AdipoRl&tMdipoR2f±* afc^^vl^ 

^&$tV^ £ ^ N C2C12^HBIia^joV^T, AdipoRlR0AdipoR2OpJ#O 
IggL&siRNA^J: 9 I^^FtJUfiJ-rS £ , globular Adipoifttf££Adipo(0 
lW©fe£#»*:^£r«*£ftfc< J&5 £ t t>fc (05 e, f#figK g 
lobular Adipo&t>*<fe;gAdipo «fc 5PPAR a U Ki&tt (13 5 g&M) 

lffllHJS^©Adipo©tl'fr*r»l'<fco JFFMte^Adipo^ L-cw^tfj 
fc*££-«r*Lfc (H6b#BSJ 0 AdipoRlS.^AdipoR2<Z)?S^iC: £ oT N g 
lobular AdipoRO«^Adipo<DffF*B!& — ©jfe-^^ it L (El 6 a , b 
#!$)„ Ml&Kl&^T, siRNAUli 9AdipoR2©»aSr«HWi-5 i 

,^ftAdipo©^^^# <^/>bfc (1216 b#^) 0 
AdipoRlJi, globular Adipote#LTJfctS^3Bfttt&Wi-3g&flc-T?<fc 5 
% AdipoR2fi^Adipo^^LTJtK?^)i^'l4^W-r5S:^^-efe5 

jEflf fc h^SbfllRrt&jttlja (Normal Human Aortic Endothelial Cells 
: HAEC) ^<DAdipo<DW£%m'<fc 0 AdipoRl&T> , AdipoR2<£M#tf>3i§gi : §: 
siRNA}£ <£ <9 mtiffcmM1-Z> t s globular AdipoOjg-^tt^Sfc^ L ( 
0 6 eMK ^ftAdipoO^fi-SP^Lfc (0 6 f #fI)o ^<£litJ! 
tt % AdipoRlXlfAdipoRdS, HAEC&C*3V>T*>Adipofc*H- 
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(8) ^^'tyft 1- K^/P y YMffi 

HI 5 e&tf f tHi-*^*«rSftJ:!3#»l»!:fTo'r»6>n*:l&*«rH 
7aXybK*t. HI 7 a t±g| 5 e t^tSit'fc »9 % "^fKsiRNA 
^>7^7j^ h L7cC2C12j&M^<D[ 125 I] globular Adipo©j££*^ 
MB (binding isotherm) £^ U HI 7 b »0 5 f 

-#iKsiRNA£ F7y^7i^l> LfcC2C12jMJ3S^O [ 126 I]£:ftAdipo<73 
f£-£#M$l (binding isotherm) &/jvt 0 ft 33, 0 7 a b «p % □ \% 

^ h /VsiRNA, ■{i-v^^AdipoRHC^j-t-SsiRNA, • 
>>^AdipoR2^Mi"5siRNA N Afi^r £ * AdipoRl&TJ^ £ *AdipoR2 fcft 
i-§siRNA^fflV^fcm-a'©^^:^^i" 0 

M^frsiRNASr h7y^7i? h LfcC2C12^j^jatts^ftAdipoJ; 9 
t> globular AdipofcMKl^Lfc (HI 7 aWb$|)„ 

*3r^ y^-f — K7°a y b #?#f £ o T . globular Adipofc*j-f 5 2 
ffl® t^fe^li77^ ^ A (Kd^Ir^O. 06jug 

/mL, 1.14nM g AdH»ft^*) ^77^ ^■f A u -^^^fi (Kd-fjt : $J0. 
80 M g/mL, 14. 4nM gAdHSffc^i:) (0 7 c#$0, -i-^ft 

Adipo^M-rs 2nm<z>ffi&n&, t^bt)^77^f^Mt ( 

Kdffi : $J6. 7 m g/mL, 49. InM Adz's Jtfr^fi) i:iS77^ =f^-^l|S 
ft (Kd|t : ft 329. 3// g/mL, 2415nM AdzsSfr^fi) 

&a>fcftofc (m 7 d#R^) 0 



siRNAfc J; 0 AdipoR10^?E^iJj]$iJ-r6 i: > globular Adipo©Jt^W:^ 
ttfcofcdH 7 b#H) 0 AdipoRl©58m*#SW^«J«!|-t-S h globula 
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r kdipoKM-r^mry A =7* globu 
lar Adipot^i-Sf T 7^ ~7M -*S£»&©SttttlMM*LfcV^ 

itf^ ^^tyft-hVPS'bfiKfiaotWy^ftofc (12 7c 

5^77^ ^T'-f-H^aJtfcCffittttlBJ^W^*^-!-**^ £ftAdipo 
5 ffi T 7 >f = 7^ -f - ffi © Sltt tt ^ tt 5 - ^ x ^ ^ y 
K^a y KfWtJioTWba^^ofc (HI 7 d#RB). 
AdipoRlfc&*tfI#)te\ siRNAfci *J AdipoR2©3§^|£}q]fii!li- § £ N 
Adipo^S^tttfiftUi^LfctfS (®7b#RgK globular Adipo©^ 
f±fc»-f^^^Lfc (B7a#|), AdipoR2©38a^#aWK:«lW"t-5 
fc, globular Adipo£3t-f5 iS7 7 -f ~x te§B7>#J 
globular Adipo^^i-5«pT7-f =^-f — 

ftofc (0 7c#Rg) o $ £>fc> AdipoR2©«3lSr#ftWfc#|i«li-* £ % 
^*Adipofc^-f-5 4Jr 7 ^7^ -^tosttft^^lis 
Adipo i~ § r 7 ^ ~ 7- -T -Jg^SMfc ©8H4 $ ft ft v^ n t & s 

^^tyft^- K7°n y hMVfKkiXWhfrkft'ofz. (El 7 d#HS)„ 

(9) AMPK N ACC, p38 MAPK&lWJAPK© ]} ^mitRXf V ^itM 
18 a ^/W*x AdipoRl^r h 7 h Lfc (H4 1 UdipoRl 

J Xt±UTV>feV> (04 1 TMockj ifBfc) C2C12S»Ua&0. l;ig/ 

mL gAdXttl/zg/mLt £ tfclO^M^ h LfcgLStfEflUfi©* 

ffiyoktfiV >-M4kAWmfct &£&$*fc)!£*&*U HI 8 b ©^/v 

@8c ©^/>», ^mmmomM^} tftv ymiws uk?mfot &s 

*&£*fc5fe*&ij*U 08dO^/Wt SRiBBlia©»#«Jtfity y» 
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mi&mfct f:KJS£-£fc*t*£*H-. |2I 8 e ©A?*/Vf± % AdipoRl£ h 
7^7x^ hbfc (0* UdipoRlJ irfBfc) XttLTWj^ (0tf» T 
MockJ tIBft) fff*BJfi*0. lug/mL gAdX»±lAg/«Li: ^^KlO^IH'f ^ 
h LfcgK aS«Bja©»#«Ji:tty VttftAMPK*(l:#:i«r.R** 

C*a#:t ^SjS$^fc^m^^1-o0 8 a ~ f ©#/^;W©Til©^7 7 
tt, /^/KD#^II:tJlt 5 ]) y^bfilr^t. ft*5 % 0*. TpAMPKj 
tt y ^iHbAMPK, TpACCj H: y >-®KfcACC. r pp 38 MAPKJ ft U ^8fc<fbp38 
MAPK, T PP 44MAPKJ {4 JJ ^ gMfcp44MAPK % r PP42 MAPKJ (4 D V&flSp42 MA 
PK$>£-f\ 

AdipoRl£ h 7 h LTWj!V^2C12jMni&fc:iSlN*C\ globul 

ar AdipoS.t^^ftAdipo©M#55 5 AMPK % ACCRtJ«p38 MAPK<7) ]J ^^{bfi^f 
if « it 7c 3^ MAPK^^^©7°nx-f ^^^-if © U ^IHbl^iM $ 
-fr&^ofc (B8a~d#|). C2C12^ia^*5^SAdipoRl©|gatt N g 
lobular Adipot <fc 5 AMPK N ACC^t>'p38 MAPK© JJ ^ife-fb©/LJi^B83g U 
Tl^7c (HI 8 a ~ d#f$) D Z.<DZ.tlZ, AdipoRl^globular AdipotC i 
5AMPK&tfp38 MAPKfiH4ffc*rlft^1-3 r i: £^1-5 0 

AdipoRl£ F7V^7x7 h LTl>ftV^T£fflJ3Sfc:j3V>T N £;SAdipoteA 
MPKfgttfc&tMCCy ^H^tr/Lxi^^rfc^, globular Adipo{4/LjS $ * 
ftofc (@8eltff#I) 0 flfMtfctf 3AdipoRl<D3£m^ globul 
ar AdipoST>*^ftAdipo^ e fc5AMPK^.O ? ACCy >Mik<D%iM\zMM LTV 1 
fc (l8eMf#I) 0 i^i^ft, AdipoRl globular Adipo&rj^ 
SAdipofc iSAMPKXt^ACCU ^»ft^t5ri^T?# 5ii £tfp£ 

AdipoRlg: h 7 V^y*.*? h LTV^fV^ (HI 8 ^ l"MockJ ifa<ft) C2C 

wmmKis^x , globular mpo\z£v%mzti%mffimmkRxfy 
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— xftV) fc#.fi s #'I4P1^M (dominant negative : DN) AMPKXttp 
38 MAPK#M#}P1WJ SB203580(Barger, P.M. fe, J. Biol. Chera. 276, 

44495-44501 (2001) ; Puigserver, P. £>, Mol. Cell 8, 971-982 (20 
01) ; Michael, L. F. h, Proc. Natl. Acad. Sci. USA. 98, 3820-3825 

(2001)) ^ £ o T gfl # #J tPJ.^ £ ft (H8 gS0h#i) o C2C12j» 
Ji&K&tt 3 AdipoRl <£>3§§| (0 8* TmAdipoRlJ <b!Bgo) fi % globular 
Adipo jc £ 3 flgjft 8Sfl5» ? ;v n - * 51 9 ii * Sr % it $ it fc fl* % r. ft 
DN-AMPKXriSB203580fc J:or#^Wfc|a#*^/t(ia 8 g&tfh#!i) 0 
L fc ^ o T % AdipoRl £^ t fc globular Adipol- <fc 6 flg Jffi jbS t>* ^ 
a— &£-<D It mt±sC2Cl2ffim Ha»t*3tt 5 AMPK&T>*p38 MAPK<£>M# 

&±©ig*W\ *^l*«t?lR#S ft AdipoRl cDNA 1 , 5 

) &T>*AdipoR2 cDNA (EJJtlf 3, 7) ^ s ^ft^ft&tt^fttiMBfrft 
1~ 5 AdipoRl (IBW##2, 6) &tMdipoR2 (ffi#|##4, 8) 
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it * © *£ffl 

i. ut<d (a) x\t (b) ^^-r^^^^if 0 

(b) mm^2 s 4, 6x»8 kib^t ^ / mmmtcts^x, ix 

3. ^T© (c) Xfc (d) t^-rDNA^-^tflt*^2|B^©it^ 

(c) mmm^rls 3, 5Xtt7fc:|Bii<D:!&gIE^b&5DNA 

(d) mtm^l, 3, 5Xli7 ^iBg^itSia^kftSDNA^fg 

* ^ 5 ^ y/* ^ W & 3 - Ki- 5 d n a 

4. It*^2XH3|H«(D5t^?r^tPam^-<^^- 0 

5. ff^4lB*^Mx.^^^-^^tP^®^mfr= 

7 . um^om t mxm i mm<D * % t ts in^tr, 
s. m#mimn<D? y/^t, tt*«2^t<{i3is«©3t^^ N 
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SEQUENCE LISTING 

<110> Nissan Chemical Industries, Ltd. 

Center for Advanced Science and Technology Incubation, Ltd. 

<120> Adiponectin receptors and genes coding the same 

<160> 8 

<210> 1 

<211> 1128 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1).. (1125) 

<400> 1 

atg tct tec cac aaa gga tct gtg gtg gca cag ggg aat ggg get cct 48 
Met Ser Ser His Lys Gly Ser Val Val Ala Gin Gly Asn Gly Ala Pro 
15 10 15 

gec agt aac agg gaa get gac acg gtg gaa ctg get gaa ctg gga ccc 96 
Ala Ser Asn Arg Glu Ala Asp Thr Val Glu Leu Ala Glu Leu Gly Pro 
20 25 30 

ctg eta gaa gag aag ggc aaa egg gta ate gee aac cca ccc aaa get 144 
Leu Leu Glu Glu Lys Gly Lys Arg Val He Ala Asn Pro Pro Lys Ala 
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35 40 45 

gaa gaa gag caa aca tgc cca gtg ccc cag gaa gaa gag gag gag gtg 192 
Glu Glu Glu Gin Thr Cys Pro Val Pro Gin Glu Glu Glu Glu Glu Val 
50 55 60 

egg gta ctg aca ctt ccc ctg caa gec cac cac gec atg gag aag atg 240 
Arg Val Leu Thr Leu Pro Leu Gin Ala His His Ala Met Glu Lys Met 
65 70 75 80 

gaa gag ttt gtg tac aag gtc tgg gag gga cgt tgg agg gtc ate cca 288 
Glu Glu Phe Val Tyr Lys Val Trp Glu Gly Arg Trp Arg Val lie Pro 
85 90 95 

tat gat gtg etc cct gac tgg eta aag gac aac gac tat ctg eta cat 336 
Tyr Asp Val Leu Pro Asp Trp Leu Lys Asp Asn Asp Tyr Leu Leu His 
100 105 110 

ggt cat aga cct ccc atg ccc tec ttt egg get tgc ttc aag age ate 384 
Gly His Arg Pro Pro Met Pro Ser Phe Arg Ala Cys Phe Lys Ser lie 
115 120 125 

ttc cgc att cat aca gaa act ggc aac ate tgg acc cat ctg ctt ggt 432 
Phe Arg lie His Thr Glu Thr Gly Asn He Trp Thr His Leu Leu Gly 
130 135 140 ■ 

ttc gtg ctg ttt etc ttt ttg gga ate ttg acc atg etc aga cca aat 480 
Phe Val Leu Phe Leu Phe Leu Gly He Leu Thr Met Leu Arg Pro Asn 
145 150 155 160 
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atg tac ttc atg gcc cct eta cag gag aag gtg gtt ttt ggg atg ttc 
Met Tyr Phe Met Ala Pro Leu Gin Glu Lys Val Val Phe Gly Met Phe 
165 170 175 



528 



ttt ttg ggt gca gtg etc tgc etc age ttc tec tgg etc ttt cac ace 
Phe Leu Gly Ala Val Leu Cys Leu Ser Phe Ser Trp Leu Phe His Thr 
180 185 190 



576 



gtc tat tgt cat tea gag aaa gtc tct egg act ttt tec aaa ctg gac 624 
Val Tyr Cys His Ser Glu Lys Val Ser Arg Thr Phe Ser Lys Leu Asp 
195 200 205 



tat tea ggg att get ctt eta att atg ggg age ttt gtc ccc tgg etc 
Tyr Ser Gly lie Ala Leu Leu He Met Gly Ser Phe Val Pro Trp Leu 
210 215 . 220 



672 



tat tat tec ttc tac tgc tec cca cag cca egg etc ate tac etc tec 
Tyr Tyr Ser Phe Tyr Cys Ser Pro Gin Pro Arg Leu He Tyr Leu Ser 
225 230 235 240 



720 



ate gtc tgt gtc ctg ggc att tct gcc ate att gtg gcg cag tgg gac 
lie Val Cys Val Leu Gly lie Ser Ala lie He Val Ala Gin Trp Asp 
245 250 255 



768 



egg ttt gcc act cct aag cac egg cag aca aga gca ggc gtg ttc ctg 
Arg Phe Ala Thr Pro Lys His Arg Gin Thr Arg Ala Gly Val Phe Leu 
260 265 270 



816 
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gga ctt ggc ttg agt ggc gtc gtg ccc acc atg cac ttt act ate get 864 
Gly Leu Gly Leu Ser Gly Val Val Pro Thr Met His Phe Thr He Ala 
275 280 285 

gag ggc ttt gtc aag gec acc aca gtg ggc cag atg ggc tgg ttc ttc 912 
Glu Gly Phe Val Lys Ala Thr Thr Val Gly Gin Met Gly Trp Phe Phe 
290 295 300 

etc atg get gtg atg tac ate act gga get ggc ctt tat get get cga 960 
Leu Met Ala Val Met Tyr He Thr Gly Ala Gly Leu Tyr Ala Ala Arg 
305 310 315 320 

att cct gag cgc ttc ttt cct gga aaa ttt gac ata tgg ttc cag tct 1008 
He Pro Glu Arg Phe Phe Pro Gly Lys Phe Asp He Trp Phe Gin Ser 
325 330 335 



cat cag att ttc cat gtc ctg gtg gtg gca gca gec ttt gtc cac ttc 1056 
His Gin lie Phe His Val Leu Val Val Ala Ala Ala Phe Val His Phe 
340 345 350 

tat gga gtc tec aac ctt cag gaa ttc cgt tac ggc eta gaa ggc ggc 1104 
Tyr Gly Val Ser Asn Leu Gin Glu Phe Arg Tyr Gly Leu Glu Gly Gly 
355 360 365 

tgt act gat gac acc ctt etc tga 1128 
Cys Thr Asp Asp Thr Leu Leu 
370 375 
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<210> 2 
<211> 375 
<212> PRT 

<213> Homo sapiens 
<400> 2 

Met Ser Ser His Lys Gly Ser Val Val Ala Gin Gly Asn Gly Ala Pro 
15 10 15 

Ala Ser Asn Arg Glu Ala Asp Thr Val Glu Leu Ala Glu Leu Gly Pro 
20 25 30 

Leu Leu Glu Glu Lys Gly Lys Arg Val He Ala Asn Pro Pro Lys Ala 
35 40 45 

Glu Glu Glu Gin Thr Cys Pro Val Pro Gin Glu Glu Glu Glu Glu Val 
50 55 60 

Arg Val Leu Thr Leu Pro Leu Gin Ala His His Ala Met Glu Lys Met 
65 70 75 80 

Glu Glu Phe Val Tyr Lys Val Trp Glu Gly Arg Trp Arg Val He Pro 
85 90 95 

Tyr Asp Val Leu Pro Asp Trp Leu Lys Asp Asn Asp Tyr Leu Leu His 
100 105 110 

Gly His Arg Pro Pro Met Pro Ser Phe Arg Ala Cys Phe Lys Ser He 
115 120 125 
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Phe Arg He His Thr Glu Thr Gly Asn He Trp Thr His Leu Leu Gly 
130 135 140 

Phe Val Leu Phe Leu Phe Leu Gly He Leu Thr Met Leu Arg Pro Asn 
145 150 155 160 

Met Tyr Phe Met Ala Pro Leu Gin Glu Lys Val Val Phe Gly Met Phe 
165 170 175 

Phe Leu Gly Ala Val Leu Cys Leu Ser Phe Ser Trp Leu Phe His Thr 
180 185 190 

Val Tyr Cys His Ser Glu Lys Val Ser Arg Thr Phe Ser Lys Leu Asp 
195 200 205 

Tyr Ser Gly He Ala Leu Leu He Met Gly Ser Phe Val Pro Trp Leu 
210 215 220 

Tyr Tyr Ser Phe Tyr Cys Ser Pro Gin Pro Arg Leu He Tyr Leu Ser 
225 230 235 240 

He Val Cys Val Leu Gly He Ser Ala He He Val Ala Gin Trp Asp 
245 250 255 

Arg Phe Ala Thr Pro Lys His Arg Gin Thr Arg Ala Gly Val Phe Leu 
260 265 270 

Gly Leu Gly Leu Ser Gly Val Val Pro Thr Met His Phe Thr He Ala 
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275 280 285 

Glu Gly Phe Val Lys Ala Thr Thr Val Gly Gin Met Gly Trp Phe Phe 
290 295 300 

Leu Met Ala Val Met Tyr He Thr Gly Ala Gly Leu Tyr Ala Ala Arg 
305 310 315 320 

He Pro Glu Arg Phe Phe Pro Gly Lys Phe Asp lie Trp Phe Gin Ser 
325 330 335 

His Gin He Phe His Val Leu Val Val Ala Ala Ala Phe Val His Phe 
340 345 350 

Tyr Gly Val Ser Asn Leu Gin Glu Phe Arg Tyr Gly Leu Glu Gly Gly 
355 360 365 

Cys Thr Asp Asp Thr Leu Leu 
370 375 



<210> 3 
<211> 900 
<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 
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<222> (1).. (897) 
<400> 3 

atg gaa aaa atg gaa gaa ttt gtt tgt aag gta tgg gaa ggt egg tgg 48 
Met Glu Lys Met Glu Glu Phe Val Cys Lys Val Trp Glu Gly Arg Trp 
15 10 15 

cga gtg ate cct cat gat gta eta cca gac tgg etc aag gat aat gac 96 
Arg Val lie Pro His Asp Val Leu Pro Asp Trp Leu Lys Asp Asn Asp 
20 25 30 

ttc etc ttg cat gga cac egg cct cct atg cct tct ttc egg gee tgt 144 
Phe Leu Leu His Gly His Arg Pro Pro Met Pro Ser Phe Arg Ala Cys 
35 40 45 

ttt aag age att ttc aga ata cac aca gaa aca ggc aac att tgg aca 192 
Phe Lys Ser lie Phe Arg He His Thr Glu Thr Gly Asn lie Trp Thr 
50 55 60 

cat etc tta ggt tgt gta ttc ttc ctg tgc ctg ggg ate ttt tat atg 240 
His Leu Leu Gly Cys Val Phe Phe Leu Cys Leu Gly He Phe Tyr Met 
65 70 75 80 

ttt cgc cca aat ate tec ttt gtg gee cct ctg caa gag aag gtg gtc 288 
Phe Arg Pro Asn He Ser Phe Val Ala Pro Leu Gin Glu Lys Val Val 
85 90 95 

ttt gga tta ttt ttc tta gga gec att etc tgc ctt tct ttt tea tgg 336 
Phe Gly Leu Phe Phe Leu Gly Ala He Leu Cys Leu Ser Phe Ser Trp 
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100 105 U0 

etc ttc cac aca gtc tac tgc cac tea gag ggg gtc tct egg etc ttc 384 
Leu Phe His Thr Val Tyr Cys His Ser Glu Gly Val Ser Arg Leu Phe 
115 120 125 

tct aaa ctg gat tac tct ggt att get ctt ctg att atg gga agt ttt 432 
Ser Lys Leu Asp Tyr Ser Gly lie Ala Leu Leu He Met Gly Ser Phe 
130 135 140 

gtt cct tgg ctt tat tat tct ttc tac tgt aat cca caa cct tgc ttc 480 
Val Pro Trp Leu Tyr Tyr Ser Phe Tyr Cys Asn Pro Gin Pro Cys Phe 
145 150 155 160 

ate tac ttg att gtc ate tgt gtg ctg ggc att gca gec att ata gtc 528 
He Tyr Leu lie Val He Cys Val Leu Gly He Ala Ala He He Val 
165 170 175 

tec cag tgg gac atg ttt gee acc cct cag tat egg gga gta aga gca 576 
Ser Gin Trp Asp Met Phe Ala Thr Pro Gin Tyr Arg Gly Val Arg Ala 
180 185 190 

gga gtg ttt ttg ggc eta ggc ctg agt gga ate att cct acc ttg cac 624 
Gly Val Phe Leu Gly Leu Gly Leu Ser Gly He He Pro Thr Leu His 
195 200 205 

tat gtc ate teg gag ggg ttc ctt aag gec gee acc ata ggg cag ata 672 
Tyr Val He Ser Glu Gly Phe Leu Lys Ala Ala Thr He Gly Gin lie 
210 215 220 



9/24 



WO 2004/061108 



PCT/JP2003/007515 



ggc tgg ttg atg ctg atg gcc age etc tac ate aca gga get gec ctg 720 
Gly Trp Leu Met Leu Met Ala Ser Leu Tyr He Thr Gly Ala Ala Leu 
225 230 235 240 

tat get gcc egg ate ccc gaa cgc ttt ttc cct ggc aaa tgt gac ate 768 
Tyr Ala Ala Arg He Pro Glu Arg Phe Phe Pro Gly Lys Cys Asp He 
245 250 255 

tgg ttt cac tct cat cag ctg ttt cat ate ttt gtg gtt get gga get 816 
Trp Phe His Ser His Gin Leu Phe His He Phe Val Val Ala Gly Ala 
260 265 270 

ttt gtt cac ttc cat ggt gtc tea aac etc cag gag ttt cgt ttc atg 864 
Phe Val His Phe His Gly Val Ser Asn Leu Gin Glu Phe Arg Phe Met 
275 280 285 

ate ggc ggg ggc tgc agt gaa gag gat gca ctg tga 900 
He Gly Gly Gly Cys Ser Glu Glu Asp Ala Leu 
290 295 



<210> 4 
<211> 299 
<212> PRT 

<213> Homo sapiens 



<400> 4 

Met Glu Lys Met Glu Glu Phe Val Cys Lys Val Trp Glu Gly Arg Trp 
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1 5 10 15 

Arg Val He Pro His Asp Val Leu Pro Asp Trp Leu Lys Asp Asn Asp 
20 25 30 

Phe Leu Leu His Gly His Arg Pro Pro Met Pro Ser Phe Arg Ala Cys 
35 40 45 

Phe Lys Ser lie Phe Arg He His Thr Glu Thr Gly Asn He Trp Thr 
50 55 60 

His Leu Leu Gly Cys Val Phe Phe Leu Cys Leu Gly He Phe Tyr Met 
65 70 75 80 

Phe Arg Pro Asn He Ser Phe Val Ala Pro Leu Gin Glu Lys Val Val 
85 90 95 

Phe Gly Leu Phe Phe Leu Gly Ala He Leu Cys Leu Ser Phe Ser Trp 
100 105 110 

Leu Phe His Thr Val Tyr Cys His Ser Glu Gly Val Ser Arg Leu Phe 
115 120 125 

Ser Lys Leu Asp Tyr Ser Gly lie Ala Leu Leu He Met Gly Ser Phe 
130 135 140 

Val Pro Trp Leu Tyr Tyr Ser Phe Tyr Cys Asn Pro Gin Pro Cys Phe 
145 150 155 160 
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He Tyr Leu lie Val lie Cys Val Leu Gly He Ala Ala He He Val 
165 170 175 

Ser Gin Trp Asp Met Phe Ala Thr Pro Gin Tyr Arg Gly Val Arg Ala 
180 185 190 

Gly Val Phe Leu Gly Leu Gly Leu Ser Gly He He Pro Thr Leu His 
195 200 205 

Tyr Val He Ser Glu Gly Phe Leu Lys Ala Ala Thr He Gly Gin He 
210 215 220 

Gly Trp Leu Met Leu Met Ala Ser Leu Tyr He Thr Gly Ala Ala Leu 
225 230 235 240 

Tyr Ala Ala Arg He Pro Glu Arg Phe Phe Pro Gly Lys Cys Asp He 
245 250 255 

Trp Phe His Ser His Gin Leu Phe His He Phe Val Val Ala Gly Ala 
260 265 270 

Phe Val His Phe His Gly Val Ser Asn Leu Gin Glu Phe Arg Phe Met 
275 • 280 285 

He Gly Gly Gly Cys Ser Glu Glu Asp Ala Leu 
290 295 



<210> 5 
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<211> 1128 
<212> DNA 

<213> Mus musculus 

<220> 

<221> CDS 

<222> (1).. (1125) 

<400> 5 

atg tct tec cac aaa ggc tct gec ggg gca caa ggc aat ggg get cct 48 
Met Ser Ser His Lys Gly Ser Ala Gly Ala Gin Gly Asn Gly Ala Pro 
1 5 10 15 

tct ggt aac aga gaa get gac aca gtg gag ctg get gag ctg ggg ccc 96 
Ser Gly Asn Arg Glu Ala Asp Thr Val Glu Leu Ala Glu Leu Gly Pro 
20 25 30 

ctg ctg gag gag aag ggc aag egg gca gee age age cca gee aag get 144 
Leu Leu Glu Glu Lys Gly Lys Arg Ala Ala Ser Ser Pro Ala Lys Ala 
35 40 45 

gag gaa gat caa gca tgc ccg gtg cct cag gaa gag gag gag gag gtg 192 
Glu Glu Asp Gin Ala Cys Pro Val Pro Gin Glu Glu Glu Glu Glu Val 
50 55 60 

egg gtg ctg acg ctt cct ctg caa gee cac cat gee atg gag aag atg 240 
Arg Val Leu Thr Leu Pro Leu Gin Ala His His Ala Met Glu Lys Met 
65 70 75 80 
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gag gag ttc gtg tat aag gtc tgg gag gga cgt tgg aga gtc ate ccg 288 
Glu Glu Phe Val Tyr Lys Val Trp Glu Gly Arg Trp Arg Val He Pro 
85 90 95 

tat gat gtg ctt cct gac tgg ctg aaa gac aac gac tac ctg eta cat 336 
Tyr Asp Val Leu Pro Asp Trp Leu Lys Asp Asn Asp Tyr Leu Leu His 
100 105 110 

ggc cac aga cca cct atg ccc tec ttt egg get tgc ttc aag age ate 384 
Gly His Arg Pro Pro Met Pro Ser Phe Arg Ala Cys Phe Lys Ser lie 
115 120 125 

ttc cgc ate cac aca gag act ggc aac ate tgg aca cat ctg ctt ggt 432 
Phe Arg lie His Thr Glu Thr Gly Asn He Trp Thr His Leu Leu Gly 
130 135 140 



ttt gtg eta ttt etc ttt ctg gga ate ttg acg atg ctg aga cca aat 480 
Phe Val Leu Phe Leu Phe Leu Gly lie Leu Thr Met Leu Arg Pro Asn 
145 150 155 160 

atg tac ttc atg get ccc ctg cag gag aag gtg gtc ttc ggg atg ttc 528 
Met Tyr Phe Met Ala Pro Leu Gin Glu Lys Val Val Phe Gly Met Phe 
165 170 175 

ttc ctg ggc gcg gtg etc tgc etc agt ttc tec tgg etc ttc cac act 576 
Phe Leu Gly Ala Val Leu Cys Leu Ser Phe Ser Trp Leu Phe His Thr 
180 185 190 

gtc tac tgt cat tea gag aag gtc tct egg act ttt tec aaa ctg gac 624 
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Val Tyr Cys His Ser Glu Lys Val Ser Arg Thr Phe Ser Lys Leu Asp 
195 200 205 

tat tea ggg att get eta ctg att atg ggg age ttc gtt ccc tgg etc 672 
Tyr Ser Gly He Ala Leu Leu He Met Gly Ser Phe Val Pro Trp Leu 
210 215 220 

tat tac tec ttc tac tgc tec cca cag ccg egg etc ate tac etc tec 720 
Tyr Tyr Ser Phe Tyr Cys Ser Pro Gin Pro Arg Leu He Tyr Leu Ser 
225 230 235 240 

ate gtc tgt gtc ctg ggc ate tct gec ate att gtg gca cag tgg gac 768 
He Val Cys Val Leu Gly He Ser Ala He He Val Ala Gin Trp Asp 
245 250 255 

egg ttt gee act ccc aag cac egg cag aca aga gca gga gtg ttc ctg 816 
Arg Phe Ala Thr Pro Lys His Arg Gin Thr Arg Ala Gly Val Phe Leu 
260 265 270 

gga ctt ggc ttg agt ggt gtt gta ccc ace atg cac ttt act ate get 864 
Gly Leu Gly Leu Ser Gly Val Val Pro Thr Met His Phe Thr He Ala 
275 280 285 

gag ggc ttt gtc aag gee ace acg gtg ggc cag atg ggc tgg ttc ttc 912 
Glu Gly Phe Val Lys Ala Thr Thr Val Gly Gin Met Gly Trp Phe Phe 
290 295 300 

etc atg get gtg atg tac ate ace ggc gee ggc ctg tat get get egg 960 
Leu Met Ala Val Met Tyr He Thr Gly Ala Gly Leu Tyr Ala Ala Arg 
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305 310 315 320 

att cct gag cgc ttc ttc cct gga aaa ttt gac ate tgg ttc cag tct 1008 
lie Pro Glu Arg Phe Phe Pro Gly Lys Phe Asp lie Trp Phe Gin Ser 
325 330 335 

cat cag att ttc cac gtc ctg gtg gtg gca gca get ttc gtc cac ttc 1056 
His Gin lie Phe His Val Leu Val Val Ala Ala Ala Phe Val His Phe 
340 345 350 

tat ggt gtg tec aac ctt cag gaa ttc cgt tat ggc eta gaa ggt ggc 1104 
Tyr Gly Val Ser Asn Leu Gin Glu Phe Arg Tyr Gly Leu Glu Gly Gly 
355 360 365 

tgt acc gac gac tec ctt etc tga 1128 
Cys Thr Asp Asp Ser Leu Leu 
370 375 



<210> 6 
<211> 375 
<212> PRT 

<213> Mus musculus 
<400> 6 

Met Ser Ser His Lys Gly Ser Ala Gly Ala Gin Gly Asn Gly Ala Pro 
15 10 15 

Ser Gly Asn Arg Glu Ala Asp Thr Val Glu Leu Ala Glu Leu Gly Pro 
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20 25 30 

Leu Leu Glu Glu Lys Gly Lys Arg Ala Ala Ser Ser Pro Ala Lys Ala 
35 40 45 

Glu Glu Asp Gin Ala Cys Pro Val Pro Gin Glu Glu Glu Glu Glu Val 
50 55 60 

Arg Val Leu Thr Leu Pro Leu Gin Ala His His Ala Met Glu Lys Met 
65 70 75 80 

Glu Glu Phe Val Tyr Lys Val Trp Glu Gly Arg Trp Arg Val He Pro 
85 90 95 

Tyr Asp Val Leu Pro Asp Trp Leu Lys Asp Asn Asp Tyr Leu Leu His 
100 105 110 

Gly His Arg Pro Pro Met Pro Ser Phe Arg Ala Cys Phe Lys Ser lie 
115 120 125 

Phe Arg He His Thr Glu Thr Gly Asn lie Trp Thr His Leu Leu Gly 
130 135 140 

Phe Val Leu Phe Leu Phe Leu Gly He Leu Thr Met Leu Arg Pro Asn 
145 150 155 160 

Met Tyr Phe Met Ala Pro Leu Gin Glu Lys Val Val Phe Gly Met Phe 
165 170 175 
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Phe Leu Gly Ala Val Leu Cys Leu Ser Phe Ser Trp Leu Phe His Thr 
180 185 190 

Val Tyr Cys His Ser Glu Lys Val Ser Arg Thr Phe Ser Lys Leu Asp 
195 200 205 

Tyr Ser Gly He Ala Leu Leu lie Met Gly Ser Phe Val Pro Trp Leu 
210 215 220 



Tyr Tyr Ser Phe Tyr Cys Ser Pro Gin Pro Arg Leu lie Tyr Leu Ser 
225 230 235 240 

He Val Cys Val Leu Gly lie Ser Ala lie He Val Ala Gin Trp Asp 
245 250 255 

Arg Phe Ala Thr Pro Lys His Arg Gin Thr Arg Ala Gly Val Phe Leu 
260 265 270 

Gly Leu Gly Leu Ser Gly Val Val Pro Thr Met His Phe Thr He Ala 
275 280 285 

Glu Gly Phe Val Lys Ala Thr Thr Val Gly Gin Met Gly Trp Phe Phe 
290 295 300 

Leu Met Ala Val Met Tyr He Thr Gly Ala Gly Leu Tyr Ala Ala Arg 
305 310 315 320 

He Pro Glu Arg Phe Phe Pro Gly Lys Phe Asp lie Trp Phe Gin Ser 
325 330 335 
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His Gin He Phe His Val Leu Val Val Ala Ala Ala Phe Val His Phe 
340 345 350 

Tyr Gly Val Ser Asn Leu Gin Glu Phe Arg Tyr Gly Leu Glu Gly Gly 
355 360 365 

Cys Thr Asp Asp Ser Leu Leu 
370 375 



<210> 7 
<211> 936 
<212> DNA 

<213> Mus musculus 

<220> 

<221> CDS 

<222> (1).. (933) 

<400> 7 

atg ggc atg tec ccg etc eta cag gec cat cat get atg gaa cga atg 48 
Met Gly Met Ser Pro Leu Leu Gin Ala His His Ala Met Glu Arg Met 
15 10 15 

gaa gag ttt gtt tgt aag gtg tgg gaa ggc cga tgg cga gtg ate cct 96 
Glu Glu Phe Val Cys Lys Val Trp Glu Gly Arg Trp Arg Val He Pro 
20 25 30 
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cac gat gtg eta ccg gat tgg ctt aag gat aat gac ttc ctt etc cat 144 
His Asp Val Leu Pro Asp Trp Leu Lys Asp Asn Asp Phe Leu Leu His 
35 40 45 

gga cac egg cct cct atg cct tec ttt egg gec tgt ttt aag age att 192 
Gly His Arg Pro Pro Met Pro Ser Phe Arg Ala Cys Phe Lys Ser lie 
50 55 60 

ttt aga ata cac aca gag acg ggc aac att tgg aca cat etc eta ggt 240 
Phe Arg lie His Thr Glu Thr Gly Asn He Trp Thr His Leu Leu Gly 
65 70 75 80 

tgt gta ttc ttc ctg tgc ctg ggg ate ttt tat atg ttt cgc cca aat 288 
Cys Val Phe Phe Leu Cys Leu Gly lie Phe Tyr Met Phe Arg Pro Asn 
85 90 95 

ata tct ttt gtg gec cct ctg caa gag aaa gtg gtc ttt ggc ttg ttc 336 
He Ser Phe Val Ala Pro Leu Gin Glu Lys Val Val Phe Gly Leu Phe 
100 105 110 

ttc ttg gga gec att etc tgc ctt tec ttt tea tgg etc ttc cac acg 384 
Phe Leu Gly Ala He Leu Cys Leu Ser Phe Ser Trp Leu Phe His Thr 
115 120 125 

gtg tac tgc cac tea gaa ggg gtc tec cga etc ttc tct aaa ttg gat 432 
Val Tyr Cys His Ser Glu Gly Val Ser Arg Leu Phe Ser Lys Leu Asp 
130 135 140 

tac tct ggt att get ctt ctg ate atg gga agt ttt gtt cct tgg ctt 480 
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Tyr Ser Gly He Ala Leu Leu He Met Gly Ser Phe Val Pro Trp Leu 
145 150 155 160 



tat tat tct ttc tac tgt aac cca caa cct tgc ttc ate tac ctg att 
Tyr Tyr Ser Phe Tyr Cys Asn Pro Gin Pro Cys Phe He Tyr Leu He 
165 170 175 



528 



gtc ate tgt gtg ctg ggc att gca gec att ate gtc tct cag tgg gac 
Val He Cys Val Leu Gly He Ala Ala He He Val Ser Gin Trp Asp 
180 185 190 



576 



atg ttt gec acc cct cag tat egg ggg gtc aga gca gga gtg ttc gtg 624 
Met Phe Ala Thr Pro Gin Tyr Arg Gly Val Arg Ala Gly Val Phe Val 
195 200 205 

ggc tta ggc ctg agt gga ate ate cct acc ttg cat tat gtc ate tea 672 
Gly Leu Gly Leu Ser Gly He He Pro Thr Leu His Tyr Val He Ser 
210 215 220 



gaa ggg ttc ctg aag get gec acc ata ggg cag ata ggc tgg eta atg 
Glu Gly Phe Leu Lys Ala Ala Thr He Gly Gin He Gly Trp Leu Met 
225 230 235 240 



720 



ctt atg get age etc tat ate acc gga get gec etc tat gcg gec cgt 768 
Leu Met Ala Ser Leu Tyr He Thr Gly Ala Ala Leu Tyr Ala Ala Arg 
245 250 255 



ate cct gag cgc ttc ttt cct ggc 
He Pro Glu Arg Phe Phe Pro Gly 



aaa tgt gac ate tgg ttt cac tct 816 
Lys Cys Asp He Trp Phe His Ser 
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260 265 270 

cat cag etc ttc cac ate ttt gtg gtt get ggt gec ttt gtt cac ttc 864 
His Gin Leu Phe His lie Phe Val Val Ala Gly Ala Phe Val His Phe 
275 280 285 

cac gga gtc tea aac ctg cag gaa ttt cgt ttc atg att ggc ggg ggc 912 
His Gly Val Ser Asn Leu Gin Glu Phe Arg Phe Met lie Gly Gly Gly 
290 295 300 

tgc act gaa gag gat gca ctg tga 936 
Cys Thr Glu Glu Asp Ala Leu 
305 310 



<210> 8 
<211> 311 
<212> PRT 

<213> Mus rausculus 
<400> 8 

Met Gly Met Ser Pro Leu Leu Gin Ala His His Ala Met Glu Arg Met 
15 10 15 

Glu Glu Phe Val Cys Lys Val Trp Glu Gly Arg Trp Arg Val He Pro 
20 25 30 

His Asp Val Leu Pro Asp Trp Leu Lys Asp Asn Asp Phe Leu Leu His 
35 40 45 
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Gly His Arg Pro Pro Met Pro Ser Phe Arg Ala Cys Phe Lys Ser He 
50 55 60 

Phe Arg He His Thr Glu Thr Gly Asn He Trp Thr His Leu Leu Gly 
65 70 75 80 

Cys Val Phe Phe Leu Cys Leu Gly He Phe Tyr Met Phe Arg Pro Asn 
85 90 95 

He Ser Phe Val Ala Pro Leu Gin Glu Lys Val Val Phe Gly Leu Phe 
100 105 HO 

Phe Leu Gly Ala He Leu Cys Leu Ser Phe Ser Trp Leu Phe His Thr 
115 120 125 

Val Tyr Cys His Ser Glu Gly Val Ser Arg Leu Phe Ser Lys Leu Asp 
130 135 140 

Tyr Ser Gly He Ala Leu Leu He Met Gly Ser Phe Val Pro Trp Leu 
!45 150 155 160 

Tyr Tyr Ser Phe Tyr Cys Asn Pro Gin Pro Cys Phe He Tyr Leu He 
165 170 175 

Val He Cys Val Leu Gly He Ala Ala He He Val Ser Gin Trp Asp 
180 185 190 

Met Phe Ala Thr Pro Gin Tyr Arg Gly Val Arg Ala Gly Val Phe Val 
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195 200 205 

Gly Leu Gly Leu Ser Gly lie lie Pro Thr Leu His Tyr Val lie Ser 
210 215 220 

Glu Gly Phe Leu Lys Ala Ala Thr He Gly Gin He Gly Trp Leu Met 
225 230 235 240 

Leu Met Ala Ser Leu Tyr He Thr Gly Ala Ala Leu Tyr Ala Ala Arg 
245 250 255 

He Pro Glu Arg Phe Phe Pro Gly Lys Cys Asp He Trp Phe His Ser 
260 265 270 

His Gin Leu Phe His He Phe Val Val Ala Gly Ala Phe Val His Phe 
275 280 285 

His Gly Val Ser Asn Leu Gin Glu Phe Arg Phe Met He Gly Gly Gly 
290 295 300 

Cys Thr Glu Glu Asp Ala Leu 
305 310 
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